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ENCINEERING NEWS. 


THE HASTENING OF WORK ON THE SAULT CANAL is 
urged by the Cleveland Board of Trade in a resolu- 
tion forwarded to Congress. The resolution states 
that, owing to insufficient appropriations or none at 
all, the work on the new lock atthe Sault Ste. 
Marie ship canal and the improvement of the St. 
Mary River and the Hay Lake Channel is alarming- 
ly behind the enormous increase of the tonnage of 
Lake Superior. This tonnage has increased from 
2,267,105 tons in 1883 to an aggregate of 7,400,000 for 
the season of 18389. The last appropriation was 
made for this work in August, 1888, but a whole 
year’s time was practivally lost by the non-passage 
of the River and Harbor Bill. At the present rate of 
construction, five to seven years more will be re- 
quired for completion. 





THE CASE OF NEWARK Vs. Passaic, regardiug 
pollution of the Passaic River by the latter city, 
was argued last week. The suit was brought by 
the Newark Aqueduct Board, insisting that Newark 
had aright in the waters of this river and that it 
was the duty of the Board to preserve its purity; 
further, that if the present drainage plan of Pas<aic 
is carried into effect,it will cause the people of New- 
ark to abandon the water, deprive the Water Board 
ot most of its revenue, and render expensive work 
valueless. Passaic, on the other hand, argued that 
that city had lawful power and authority to con- 
struct its sewers; that the Newark Aqueduct Board 
had no rights with which Passaic proposed to inter- 
fere; that Newark had no greater rights to the 
water than the general public, and finally, that it 
was not certain that Newark would suffer an injury. 


THE PENNSYLVANIA County Roap CoMMISSION 
has been appointed,in accordance with the resolution 
of March last, of the Pennsylvanig Legislature. 
Senators HARLAN, MYLIN, and SLOAN and Represen- 
tatives Foigut, MCCULLOUGH, FOULKNER, GRIF- 
FITH and SHILLITO represent the Legislature, and 
the five citizens selected to act with them are DAVID 
McCare0, JAcoB BOLLARD, Crrus GorDox, H. 8. 
Goopwix, and Samuet R. DuwnINe. 





THE BLOCK SYSTEM is to be introduced on the 
Pittsburg, Fort Wayne & Chicago road, between 


Allegheny City and Highland, Pa., 36miles. Near 
Allegheny, where there is considerabie local traffic, 
the blocks will be about 1 mile apart, but they 
will be longer as the traffic decreases, being 5 miles 
long at the end of the section. 


THE RICHTER RYSTEM OF ELECTRIC RAILWAY, in 
which the current is conveyed through wires laid 
in an underground conduit between the rails, is on 
exbibition, in miniature, at the office of the Richter 
Electric Construction Co., 20 Cortlandt St., New 
York. The cost is said to be greater than that of 
systems using overhead wires, but it is applicable 
to city streets, where overhead wires are out of the 
question. A really practicable and economical 
system of electric railway using a conduit for its 
wire circuit will probably find a wide field for 
its introduction, and we wish the Richter system 
success. “We shali probably publish a dese rip- 
tion of this system ina later issue. 

THE PNEUMATIC RAILWAY Co.. of 607 Chestnut St., 
Philadelphia, proposes to run street cars, or even 
“to supplant the locomotive i'self,’’ by a system 
of pneumatic propulsion. In the 45 ft. of experi- 
mental line now built, a 6-in. tube is provided with 
a continuous slot on top, covered by a series of 
tightly fitting plates, capable of being slid off by 
the * coulter, ’ connected with a plate running to 
the car above. Inside the tube are two leather 
pistons, about 2 ft. apart, connected with the car- 
plate, and snugly fitting the tube. Compréssed air 
or a vacnum may be used for propelling the pistons 
and the car attached,a pressure of 280 lbs. per sq. 
inch being used in this case. Great economies are 
claimed for this system as applied to main.lines of 
railway raffic; but it is evident that a number of 
practical difficulties will have to be overcome be- 
fore these economies can be realized. 


THE BROOKLYN BRIDGE annual report shows the 
folluwing increase of railway traffic in the past three 
years : 

Year ending Nov. WW. No, Ry. Paas'rs, Increase. 


1887 27,940,313 
188 38,331,283 2,390,970 
18ad 33,954,773 4,623,490 


The highest number of passengers on any one day 
(April 30,1889) was 150,259, or over 73 passengers per 
car average, for all day and both directions. The 
highest daily average for any one month (November, 
188Y) was 104,706, or 3,141,165 for the month. Among 
the items of expense is one of $8,000 in settlement of 
the claim of CHAs. E. EMEry for services as consult- 
ing engineer. 


ANOTHER LINEMAN, PETER CLAUSEN, was killed, 
on Dec. 9, bya current from an electric light wire ac 
the corner of 156 St.and Third Ave., New York. 
The circumstances were much the same as those 
that caused the death of Lineman FEEKS a few 
weeks ago. The matter is beiug “investigated.” 





THE MOST SERIOUS RAILWAY ACCIDENT of the 
week was a collision Dec. 5,o0n the Chicago, St. 
Paul & Kansas City road at Durango, Ia. A freight 
train was standing on a sidetrack to let another 
freight train pass; this second train was in four 
sections, and after three sections had passed, one of 
the brakemen of the standing train opened the 
switch; the fourth section ran onto the sidetrack 
and an engine and seven cars were wrecked. Two 
men were killed.——Two misplaced switch ac- 
cidents are reported ; one on the Pennsylvania Rail- 
road near Greensburg, Pa., Dec. 4, in which an ex- 
press train was turned onto a sidetrack and collided 
with a freight train; about eight persons were 
seriously injured. The other was on tha Lake 
Shore & Michigan Southern Railway, at Dune 
Park, 35 miles from Chicago, on Dec. 6; the New 
York limited express, westbound, was turned onto a 
sidetrack and collided with a train of sand cars ; the 
engine and three cars were wrecked, and three per- 
sons were injured. The switch is said to have been 
misplaced or broken by a passing eastbound train. 
This list of three accidents in one week again shows 
the necessity for the use of efficient switch and 
switch protecting apparatus.—Two sleeping cars 
of an Illinois Central train were burned Dec. 5, 
while the train was running near Arcola, lil. A 
lamp exploded and set one car on fire, and owing to 
some failure in the bell cord, the engineer could not 
be signaled at onee, and the flames were carried 


back to the next car. Some of the passengers lost 
their hand bagyage. 


A SERIOUS DERAILMENT ACCIDENT occurred to a. 


vestibuled express train on the Louisville, New Al 
bany & Chicago Railway, near Frankfort, Ind. 
Dec. 8. The press account is as follows: While the 
train was running at the rate of about 45 miles an 
hour the rear trucks of the tender left the track, 
‘causing a disconnection of the air-brake and leav 
ing the engineer powerless to check the speed of the 
train,’ from which newspaper statement we infer 
that the train was not provided with the automatic 
‘orake. It went onto a trestle about 300 ft. in 
length. Here the baggage car and one coach left 
the track, and, after ploughing through the ties 
and timbers for a few feet, went over into the 
creek, 15 ft. below, and were completely demol- 
ished. The chair and dining cars, thongh they left 
the track also, remained hanging to the trestle and 
were not badly damaged. Only three persons were 
injured, and these not seriously. The trestle is said 
to have been in bad condition. This accident again 
shows the necessity of the wider use of rerailing de 
vices. 


\ LANDSLIDE near Delta, Cal., on the Southern 
Pacific, caused the wreck of a freight train Dec. |! 
One man was killed and two were injured 


AN EARTHQUAKE SHOCK was felt at Alton, Alton 
Bay, and Gilford, N, H., on Dec. 5 

THE Boston BOARD OF FIRE UNDERWRITERS, rep- 
resenting substantially all the fire tmsurance com 
panies doing business in Boston, has petitioned the 
Mayor and City Council to increase the force of the 
fire department, and to take steps to bring about a 
revision of the building laws. With reference to 
overhead electric wires the following is recom- 
mended : 

That such an appropriation be made as may be nec~ 
essary to enable either the fire alarm department or 
such other authorities as may be designated to immedi- 
ately remove from the tops of the buildings and from 
the streets of Boston the vast collection of dead elec 
tric wires, which are, in consequence of disuse and ne 
giect, a constant menace to the lives and property of 
our Citizens, 

The Board of Fire Underwriters is of the opinion that 
action should be taken to systematically regulate all of 
the electric wires that are in uséin this city, and thet 
prompt measures should be adopted to remove the vari- 
ous wires which now run suspended upon poles, along the 
fronts of high buildings in many of our public streets, 
und which, by their number and location, make it all but 
impossible for the tire department to do effective work 
in extinguishing fires that may occur im the buildings 
where these obstructions exist. 


AN EXHIBITION OF THE BOYDEN BRAKE COMPANY'S 
quick-acting brake was recently made on the Balti 
more & Obio. A train consisting of an engine and 5 
cars, the latter weighing in all about 180 tons, was 
run from Baltimore to Annapolis Junction and re- 
turn, about 19 miles. The rear car and the tender 
had the Westinghouse automatic brake, old style. 
The other cars and the enmne were equipped with 
the Boyden apparatus. Unly one emergency stop 
was made, in which, according to reports, the train 
was stopped in a distance of 780 ft. and a time of 21 
seconds while running at 55 miles per hour on 4 
grade of 0.85 per cent. 

It is claimed that this brake is so quick acting 
that it may be applied to long trains of freight cars. 
It would be of much interest to have careful tests of 
the brake made on such long trains as those used in 
the Burlington tests. 

MEMPHIS BRIDGE PRroGREss.—According to the 
last accounts Pier 2 is down and Pier 4 is nearly 
completed. Pier 1, which will be on the Memphis 
side, has not yet been commenced. Pier 2 stands on 
a caisson 47 by 92 ft. and 40 ft. deep, and now has 
68 ft. of masonry on top of it, extending 2 ft. above 
the river surface. Pier 3 was launched several 
weeks ago; but the rapid rise in the river and the 
powerful current acting on the large submerged 
crib surface has caused trouble; several of the 
anchor lines were broken and the crib was 40 or 50 
ft. out of place. Wire rope, 1% in. diameter, and 
crib anchors were used; the fourteen anchor lines 
have an aggrevate resistance of 1.000 tons against 
the current. Chief Engineer NOBLE is busy at work 
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attempting to relocate the crib and sink it. The 
span between piers 1 and 2 will be 791 ft.; then come 
two spaus of 621 ft. each and a fourth apan of 850 ft.; 
beyond tbat will be nearly one mile of 150 ft. spans. 
The clear headway under the bridge will be 75 ft. 
The estimated cost is $3,000,000. Work was com- 
menced in October, 1888. 





The Consumption of Railway Ties in France 





Mr. H. MATHIEU bas latély written an interesting 
paper upon the consumption of failway ties in 
Frande between 1878 and 1886, and from the transla- 
tion in the “Abstracts” of the Inst. ©. E., the follow- 
ing matter is condensed : 

The total length of single track of the six main 
railway systems in France amounts to 92 per cent. 
of the total length of single track in that country, 
and the genera! deductions made from, the exhibit 
are taken as applicable to the entire tailway system. 
The final results are tabulated as follows : 


———————————_—=>_=_—=E=™=—TTE 


No, of ties Total length 


onsumed Pee 
Year jon all the ) aaa 


ae te of railway! of single | per mile 
miles | track | single 





France mhiles | track 
‘Waer—«| «2.406.888 | ona | onane 2.2 
[RRS . | le i . 


| *681270 | 21.668 | (28,014 | 84.8 








Tbe consumption of ties for maintenance during 
previous years, including 1887-1888, was as follows : 


Ties per mile 
1878 to JAR. $ 1s | 
SPT 1707 
ee 142.7 
MiRive dh shibe dius Ke e860) Fak CoE 111.9 
1R% .. 7.8 
Ds cia'skced apeBare skckuennedsehael 82.2 
Benen tid ccd Wdicenaianenieonyuel 84.3 


This remarkable and steady reduction inthe num- 
ber of ties used annually for maintenance is at- 
tributea to the greater degree of care exercised by 
the companies; te new methods adopted for re- 
placing ties; to the creosoting of all kinds of wood 
used for ties; to better fastenings; to the selection of 
good ballast} and to the augmented weight and 
strength of rails. 


The total number of ties consumed for construc- 
tion and maintenance on new French lines was as 
follows:— 


Maintenance. Construction. Total, 
1887 2.45, 588 1,452,004 8,857 682 
1888 2,521,270 1,28 ,0B0 8,801,300 


The ties are generally oak, with beech and fir 
next in quantity. About 934 per cent. come from 
the forests of France. Metal ties are still on trial on 
the State ene with 45,000 of all kinds in nse. 





The National Electric Protector Against 
** Burn-Outs,”’ 





In convection with the multiplication of electric 
wires and the frequent burning out of telephones 
and fire-alarm boxes,the National Electric Pro- 
tector Co., of 18 Broadway, New York, calls renew- 
ed attention to its device for preventing accidents 
ofthiskind. It comes in in timely accord with 
other articles on fire protection published in {this 
and previous issues. 


The instrument itself is a small one, (6 X 2%¢ ins.) 
and covtains a single electro-magnet wound with 
coarse wire to a very low resistance. or about one- 
tenth ofanohm. This magnet is placed in the cir- 
cuit of the telephone or any electric system used, 
and remains quiescent until the circuit becomes 
abnormally charged by atmospheric, electric light, 
or other strong currents. When this happens the 
magnet attracts the armatnre and automatically 
grounds or shuts off the strong current as loug as 
it lasts. When the excess of current ceases, thé ar- 
mature is released and the circuit is restored to its 
normal condition. 


It bas been ia use for about five years and has 
stood the most severe “ duty tests.” The protector 
has been adopted by the fire alarm telegraph sys- 
tem ina number of large cities In the United 
States. 
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Eeonomy in Bridging Rivers," 





When a bridge has to be built, a number of prob- 
lems arise, all of which have something to say re- 
garding the economy of the structure, the site for 
the bridge, the style of the bridge (Howe, Pratt, 
Whipple, suspension, arch, cantilever, etc.), the ma- 
terial to be used in the substructure (wood, iron, 
steel, concrete, stone, etc.); the moving load to be 
provided tor; the allowable uvit stresses for the 
different materials under the various conditions; 
the number and length of spans into which the 
bridge is to be enbdivided,—are all problems whieh 
have to do with thé economy of the structure, and 
therefore demand the judgment of those having the 
necessary experiences, 

The present article deals with the last of the 
above problems only, viz., the economical span. 

The cost of a bridge is obtained by adding the 
cost of the substructure or piers to the cost of sup- 
erstracture or spans. Now the cost per linea) foot 
of span increases with the length of span, so that 
the shorter the span the less would be the cost of 
bridge. if it were not for the fact that the number, 
and therefore the total cost, of piers is increased by 
a decrease of span. It is, therefore, inferred that 
the length of span must not be reduced bevond a 
certain point. This point or span is called the eco- 
nomical span, since a longer or shorter span will in- 
crease the total cost of bridge. It is obvious that 
a loneer span than this will increase the total cost 
of bridge because the increased total cost of spans 
will more than compensate for the reduced total 
cost of plers, whilst a shorter span will also in- 
crease the total cost of bridge because the increased 
total cost of piers will more than compensate for 
the reduced total cost of spans. 

The theory is general amongst engineers that 
the economical span is that span which costs as 
much as one pier. This theory is based upon the 
assumption that the cost of span varies as the 
aquare of its length. It will be seen, however, 
from the following that this assumption is incor- 
rect and gives incorrect results, In tbe following 
table will be seen a case (100-ft. span, Class M) 
where the economical span costs nearly five times 
the cost of one pier, and the writer has met with 
one case where the economical span cost as much as 
eight times the cost of one pier. 

So far as the writer is aware, the economical 
span, or what was thought to be the economicaal 
span bas been, up to the present time, obtained by 
rule of thumb, or upon the assumption before men- 
tioned :; and it does not require much experience to 
prove that judgment upon this point has been any- 
thing but accurate. The results obtained by the 
following investigation can be as accurate, however, 
as we choose to make them. 

The method used to obtain the economical span 
has been as follows: first the curve representing 
the cost of different spans was plotted ; by the aid 
of this curve an equation (1) representing this cost 
was found by trial; from the equation of the total 
cost of structure (2), the cost of pier for a mini 
mum total cost of structure was derived by differ- 
entiation. 

In the following let 

a = eonstant. 

b = constant. 

¢ = cost of one span in dollars. 
= “* “ pier s 
l = total length of structure in feet. 
= number of spans. 

3 = length of one span in feet = < 

y = total cost of structure in dollars. 

From the curve above mentioned, plotted from 
estimated cost of spans of 100 ft. to 200 ft., the fol- 
lowing equation of a parabola was deduced :? 

(a— 20)* 


09 OTE. j étage ae cbopaaes sO 
Now siuce there are n spans, there are n + 1 piers, 
and therefore the total cost of bridge 
yee, OL fm th DDD. .... .-. cones acess 6) 
and from abeve 
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that is, the cost of bridge is least when the enst .+ 
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In a valaable paper 2 vend June 10, 1884, by Mr 
GrEoRGE H. Pecram, before the American Society 
ot Civil Engineers, is given a series of setua' 
weights of single track through bridges. These 
bridges are desiened to a good specification, and 
are mostly to the following three classes of load 
ing; 

Clase M.~Two coupled mogul engines, followed 
by a train weigbing 1,820 Ibs. per fr. of 
track. 

Class C.—Two consolidation engines, followed by 
a train weighing 2,240 Ibs. per ft os 
track. 

Class T.—Two “Typical” consolidation engines. 
followed by a train weighing 8,000 |b. 
per ft. of track. 

The distribution of weight in the several ely... 
being shown in the following diagrams: 





Class'C’ 








Diagram Fhowing Distribution 
of Engine Load. 


From the shipping weights given by Mr. Pr 
GRAM, the cost of spans varying from 80 ft. to 201.5 
ft. were calculated, on the basis of 4 cents per |b. 
for the finished iron work delivered at the site, $1.50 
as the cost per lineal foot of floor (ties, guards, and 
bolts), and #5 per lineal foot as the cost of er: ction. 
These figures are of necessity oniy approximate, 
and greater accuracy is not required, for it will be 
seen from the table below that a considerable varia 
tion from them would be allowed before the econ 
omical span would be charged. 

From the cost of spans obtained in this manner, 
the values of the constants @ and b in equation (1) 
were founda to be as follows: 


Class M. Claxs C, Class T. 
a 2.220 2,130 2,120 
* 3.38 3.1 2,88 


With these constants the following table was de- 
rived from equations (1) and (3), except the cost of 
the 60 ft. and 800-ft. spans, the former of which was 
obtained direct from Mr. PrE@RAM’s tables and the 
latter from his formula: 


TABLE GIVING Cost OF PIER AND ECONOMICAL SPAN. 





{ { 








“a Class M. Chass C. 
Fier.) Span. > ‘Pier. | Sian. 
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zien| 5.170 | 2.640 
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|e) gam | fe 
19) | 7450 Ban 
190 8.560 9.680 
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In illustration of the use of this table the fullow- 
ing examples from Class T may be cited. 

Example [.—Given a profile as in the following 
sketch,and suppose the bridge to consist of 2—300 ft. 


spaus, 





gf 


The estimated cost of the parts of this bridge 
are : 
—30 ft, spans $34, NH0 = $68,100 


i ple r 4.100 = 4.000 
ee @ 200=2 50 


Total cost of bridge, 77,100 


The question arises, Would a reductton of span 
produce an increase in the cost of substructure more 





than sufficient to compensate for the decreased cost 
of superstructure? This question is answered in 
the negative by the above table, since in the exam 


2x 2500 + 4000 
a 
= $8,000 and the span corresponding to this is 120 ft. 
Using 120 ft. spans, the cost becomes 
5—120 ft. spans @ $5,470 = $27.80 
4 piers @ $H0e= Li 
- @ 2200—= 4400 
Total cost of bridge, $45.90 
for a bridge equally as strong as the one costing 
$77,100. 


ple given the average cost of pier is 





If 100-ft spans were used, the cost would be 
6-100 ft, ws a = = $25,980 
5 pi lers 34 = 17.100 
2 $ 2,000 = = 4,000 
Total cost of bridge, $46,980 


whilst if 150-ft. spans were used, the cust would 
be 
4—1 ft. spans 7.970 1 aa) 
8 piers $* 9.400 = ee 
m @ 240 = 4,800 
Total cost of bridge, $46,880 
the two latter examples showing that a deviation 





from the economical span (120 ft. in this case) on 
either side means an increased cost of bridge. 


In using this example, the writer does not claim 
that a practical engineer would use 800-ft. spans 
in this case unless he had special reasons for doing 
so, the example being cited to show how much 
(831,250 in this case) he is paying for those special 
reasons. Knowing this, he can better decide wheth- 
er his reasons are worth that amount. 

Example II.—in farther illustration of the use 
of the above table the problem may appear in this 
way. Given a profile as in the former example, and 
suppose the bridge to be built of six 100-ft. spans, 
as in Fig. 3, at 4 cost of $46,980. The question 
then becomes, Would an increase of span allow 
a reduction in the cost of substructure sufficient 
to compensate for the increased cost of super- 
structure? This question is answered in the af- 
firmative by the above table, since five 120 ft. spans, 
as in Fig. 2, would cost $45,850, that is $1,130 less. 

It should be noted that the cost of piers given 
in the above table can be used for spans of 100 ft. 
to 200 ft. and above, but they cannot be used with 
certainty when comparing spans J00 ft. or a little 
above 100 ft. with spans below 10 ft., since the costs 
of the latter vary under a Jaw differing from that 
embodied in Equation (1), aud are less than would 
mnie from Equation (J). For example. sup- 
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spans at #4.880 and four piers at $1,470 will costs 
$18,870, whilst the bridge composed of 60-ft. spans 
would cost $18,670. This is due to the fact stated 
above, that the cost of spans Jess than 100 ft. is 
not included in Equation (1). Nor are spans above 
200 ft. included in this equation, but the cost of 
piers given in the table can be used in comparing 
such spans, since the actual cost of such spans 
is greater than that given by Equation (1). 





The Coat of P:le Driving. 





From Prof. IrA O. BAKER'S treatise on Masonry 
Construction, recently published, we éxtract, by 
permission of the author, the following data as to 
the cost of driving piles under different conditions. 
It will be noted that the ficures are taken from ac- 
tual practice of recent date: and may therefore be 
taken as reliable guides in making up estimates. 


Cost of Pilea.—At Chicago and other points on the Micais- 
sipri above &t, Loula, pine piles cost from 10 to 15 cte.. 
per lin. ft. according to length and location, Soft-wood 
plies, including rock elm. can be had in almost any lo 
cality for & to cta. per ft. Oak nilea® to ft, long 
cost from 19 to 12 eta. per ft.; 3) to 4 ft. long, from 12 to 
14 ots. per ft.: 40 to 40 ft. long, from 2) to ets. per ft. 

Cost of Pile Driwing.—There are many items that affect 
the cost of work which cannot be incivded in a brief 
summary, but which muat not be forgotten in using 
such data in making estimates. 

Below is the cost for a number of classes of work: 


Railroad Construction.—The following table is a eum- 
mary of the cost, to the contractor, of labor in driving 
piles (exclusive of hauling) in the construction of the 
Chicago branch of the Atchison, Topeka & Santa Fé 
R.R. The piles were driven, ahead of the track, with 
a horse-power orop-bammer weighing 2.20 iba, The av 
erage depth driven was 18 ft. The table includes the 
cost of driving piles for abutments for Howe truss 
tridgwes. and for the false work for the erection of the 
same. These two items add consideratly to the average 
cost, The contractor received the same price for all 
classes of work, The work was as varied as puch jobs 
usually are, piles being driven in all kinds of soil. Ow- 
ing to the large amouut of railroad work In progress in 
1887, the cost of material and labor was about 10 per 
cent. higher tnan the average of the year before and 
after. Cost of labor on pile-driver: one foreman at $4 
per day, six laborers at $2, two teams at $3.50; total 
oost of lahor = $23 per day. 


Cost or PILe DRIVING IN RAILROAD CoxsTRUCTION. 


No. of piles includedin this report . ; .. 4,40 
“ lineal ft included in this report «vee ODS 
Average length of miles. .. 2.2.0.6. 66 ce cece eee 18 
No. of dave employed in driving ..... ......... 4% 
“lineal ft, driven uae or". 0) weetedreese Te 
Cost, of driving, per nile . SSR Ph 
WO tides ie cimhew ea 10.4 ots 


Rattroad Repairs.—The following are the data of pile 
driving for repairs to bridges on the Indianapolis, De- 
catur & Springfield R. R, The work waa done from Dec. 
21, 18%, to Jan, 5, 1886, The piles varied from 12103! ft 
in Jeng*th, the average being a little over 21 ft. The av’ 
erage distance driven was about 10 ft. The hammer 
weighed 1,650 \ba.; the last fall was 37 ft,, and the corre- 
sponding penetration did not exored 2 ina. The hammer 
was raised by a rope attached to the drawbar ot a loco 
motive—comparatively a very expensive way. 


TABLE 2% 
Cost or PiLes ror Baipar REerans. 





| 












| Per 
Items of Expense. | Total.| Pile. |Per Ft 
: cts. 
Labor: wolien 134 days unloading $16 0 bi. a 64 
plies, ,, 
Bridge wang, diving, a 
>. 153.75) 0.78 8.7 
—— ‘crew, transpor. | 
tation and qewmng, B 
GAB. «0 90 60b os Weic 5.) 0.23 1.1 
Train crew, tranane 
. u's and driving. 18 “ase. a wD : s y 
1} supplies ..... , 0. 
- @ pl rings and ?plaioe 18.29 0.06 03 


il. _ a OM | 0.05 
Total expense for driving. ..| $44.95 $1.70 70 
Material: Aa08 $8. oak piles at 13) 


each 
9 ft. tor bumping-posts, with a 1,650- 
ping 17 ft. The bammer was 
crab-winch and single line, with doulf crank Worked 
by four men. ‘The cost for labor wad’ 3 cte. $8 ft. of 
pile, ae ft, 


Bridge Construction.—The le 
wean oe aot ae 

oS Rie ore OP + Saas pore 
Dak., constructed in send and clay. 





OSs 


The penetration under a 2.280-1b, hammer falling 90 ft 


was from 2to4dins The foreman received $5 por day, 
the stationary engineer $3.5', and laborers § 


TABLE &%. 
Cost or Lasor tx Deatvine Pices in Baipor 
Const RUCTION, 


| 
I} 
}! 


¢ = > ‘ a 
- Bs i fe) eet] 2) 8 
. Kind of Labor = Eo | &=3 a 
= > j} = 
&9 an.) wee. % & 
| ¢ » | Bett 68s © 
| = » L r > 
a & | & as = 
sningsnsanpsitatiiiny Cemmaneaiiitie tai = Le ae 
Preparation ‘and s a $ a x 
repair of plant) 689% | 6365) 5350) 87.00 61.00 
Driving 432.70 We.) 4m) 26S eh 
Sawing and — oe cs 
straightening... 78.75 47) | 179 BO" 141.904 
$ $ | $ | §$ $ 
Total “cost ...; 580.40 816,57 | 53150) 43225) 450.00 


No, of piles in the 

structure a) he 4 | 167 
To'l no. of ft. re- ‘ 

aining in the 

Sieaaaube. 738 «ato «T0283 siaeso 7.316 
Avetage senyth of 

Piles remaining) — | 

in the strugture, 3.3 | | he i 
Average length of| } 

piles cut off } ‘a | 41 46 | 8&7 


Cost per ft, of pile 
remaining in the 


atructure,. | 8O0cts) S5eta.) Tocts.) Oi ete, W4cts 
Averaye coat for driving, per ft, remaining in the atruc 

ture = &.8 ete, 

* Sawed off under 8 ft. of water 


+ Including $70.2 for excavating and bailing in order to 
vet at the enwing 


Foundation Pitea—The coutract price tor the founda 
tion piles— white oak—for the tailread bridge over the 
Missouri River, at Sitley, Mo., was 22 cts. per ft, for the 
piles and 2 ete. per ft. for driving and sawing off below 
water, They were 50 ft, long, ard were driven in sand 
and grave), in a coffer-dam 16 {t, deep, by a drop-hammer 
weighing 3.26 ibs., falling 4 ft, The hammer was tamed 
by steam power, 

In the construction of a railroad in southern Wisconsin 
duripg 1485-87, the contract price—the lowest com, eti- 
tive bid—for the piles in place under the piers of 
several large bridges averag+d as in the following table, 
The plies were driven in a strong current and sawed off 
under water, hence the comparatively great expense, 


TABLE 28. 
Cor TRACT Price oF FOUNDATION PILEa, 


Contract Price per Lineal Ft. 
‘ 


Mater'al | Kind of | | 
of Pile. | Driving. For Pert re- | For Pile Heads 
i matingin | Sawed off. 
Structure. 





Rock Elm.) Ordinary i « ‘ts. 1h ota, 


P ne ~ 0 | mam 
Oak ! > = * | a * 
Oak Hard. w* | wm” 


In 1887 the contract orteo f for > otees tn the Serendigtions 
of bridge piers in the river at Chicago was 3% cte per ft. 
of pile left in the foundation. This price covered cost of 
timber (10 to 15 cta.), driving, and cutting off 12 to 4 ft. 
below the surface of the water,—about 17 ft, being left in 
the foundation. 

The cost of driving and sawing off may be eatimated 
about as follows: (17 +- 18) ft. of pile at 18 cts, per ft. = 
$3.9. ; 17 ft. of ple, left In the structure, at 3% cts, per ft. 
= $5.9, $5.95 — $3.00 = $27.05 = the cost per pile of driv- 
ing and sawing off, which is equivalent to nearly 7 cts. 
per ft. of total length of pile. In this case the waste or 
loss in the pile heads cut off adds conridersbly to the cost 
of the piles remaining in the structure. In making ext 
mates this allowance should never be overlooked 

Harbor and River Work.—1n the shore-protection work 
at Chicago, done in 1882 by the Illinois Central BR. H., a 
crew of 9 men, at a daily expense, for labor, of $17.2. 
averaged 65 piles per 10 hours in water 7 [t. deep, the piles 
being 24 ft. long and being driven 14 ft. into the rand 
The cost for labor of handling, sharpening, and driving 
was a little over 26 cts. per pile, or 1.9 cts. per ft. of dis- 
tance driven, or 11 cts per ft. of pile. Both steam-ham- 
mers and water-jets were used, but not together. Notice 
that this is very cheap, owing (1)to the use of the jet, (2) 
to little joes of time in moving the driver and getting the 
pile exactly in the peter place, (2) to the piles 
not being sawed off, apd (4) to the skill gained by the 
workmen fn a long job.’ 

On the Mississippi River, under the direction of the 
United States Army engineers, the cost ft 18#2°Tor labor 
for handling. sharpening. and driviny, was $3.11 per pile, 
or® ote, per ft. driven. Tho piles were % ft. long, the 
depth of water 15.5 {t. and the depth driven 146{t, The 
water-jet and drop-hammer were used together. The 
large cost wee due, in part at least, to the current, whies 
was from 3 to 6 miles per hour. 
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The Popp System of Distribution of Power 
by Compressed Air in Paris. 





At the recent meeting of the British Association 
forthe Advancement of Science at Newcastle, Prof. 
ALEXANDER B, W. KENNEDY read a paper describ 
ing the system of distribution of power from a cen- 
tral station by means of compressed air which has 
been in use for some years in Paris. 

He prefaced the description of the Paris system 
and his experiments upon it by a brief resumé of 
the different systems of distribution of power which 
are feasible, and the practical use which has been 
made of each, 

Steam, water, air, and electricity seem to be the only 
four agents practically available for the transmission of 
power over long distances. All four have been used to 
a greater or less extent, and with more or less complete 
success, In England the distribution and tse of high- 
pressure water has been carried out with the greatest 
engineering skill, and with correspondingly great suc- 
cess, by the Hydraulic Power Company in London and 
aiso in Hull, Electric transmission (in traction at least) 
has been at work ona small scale for some time in va- 
rious places, and is about to be tried on a much larger 
scale under Mr, GREATHEAD On the Southwark subway. 
in America it has been very widely used for traction on 
tramways, and on the Continent it has also beep used 
to a certain extent for power transmission for general 
purposes. 

Steam has been used on a large scale in New York, 
but as yet its success does not seem to be unquestion- 
able. Compressed air has of course been used over and 
over again in rough and uneconomical fashion in con- 
nection with tunnelling and boring work, but I think 
only two practical attempts have been made to utilize it 
economically and on a large scale for industrial pur- 
poses. Of these two, one has been made in Birmingham 
aod the other in Paris. The Birmingham Compressed 
Aic Power Company has established works on a very 
large scale, but various causes have unfortunately com- 
bined to cause delay in the commencement of its oper- 
ations, which indeed are not yet fairly started. 

Prof, KENNEDY then referred to a recent discus- 
sion as to the relative advantages of compressed air 
and water as mediums for the transmission of 
power, and said that in his opinion the two systems 
were intended to supplement rather than rival each 
other. He saw as little chance that air would take 
the place of water for elevators and cranes as that 
water would ‘come into common use to distribute 
power for driving motors. 

The plant for the distribution of power by com- 
pressed air in operation in Paris is by no means per” 
fect, and the tests, which were made in July, 1889, 
were upon the plant then in actual operation, and 
no credit is given for the gain by improvements 
which are being introduced throughout the system. 

The present system originated in 1870 as a pneu- 
matic clock system, with a small central station in 
the Rue St. Anne. About 8,000 clocks in Paris are 
now driven from astation in the Rue St. Fargeau and 
regulated by a standard clock in the Rue St. Anne. 
Up to about two years ago a pair of single-cylinder 
horizontal engines and one beam engine were suffi- 
cient to supply the power for the air-compressors ; 
but at that time the demand for air for running 
motors had so increased that six compound condens 
ing engines were put in, each working two air com- 
pressors, and showing altogether over 2,000 I. H. P. 
This plant is now too smal!, and additional engines 
and compressors are being put in. 





Fig. 1. 


The general system of working is illustrated- 
roughly by the sketch diagram, Fig. 1 [we repro- 
duce this and the following cuts from a repriut of 
the paper in Industries.—Ep.] which of course is in 
no way drawn to scale. It is as follows: The 
steel cylinders I, compress the air to a pressure of 
five atmospheres (six atmospheres absolute)or there 
abouts in the compressor cylinder If. The air is 
drawn in direct from the engine house, where I 
found it to be about 70° Fabr., and after it bas final 


dan comer tcinentenl iter eats nial ieee aia ee ee 


ly passed along the mains for some little distance, it 
is again about the same temperature. It is there- 
fore of the greatest importance to prevent its tem- 
perature rising during the compression, as all heat 
so taken up by the air represents work done in the 
steam cylinders, of which no part whatever cau be 
utilized. If the air were compressed adiabatically, 
that is, without any cooling whatever, its tempera- 
ture on leaving the compressor would be about 430° 
Fabr., a temperature higher than that of saturated 
steam of 300 Ibs. per sq. in. pressure. At St. Far- 
geau, water for cooling is allowed to rua into the 
cylinders through the suction valve during the suc- 
tion stroke in such quantity that the final tempera- 
ture is only 150° Fahr. So far the result is satisfac- 
tery enough; but owing, unfortunately, to the par- 
ticular way in which the cooling water is utilized 
mechanically, the air does not get cool until after it 
has been compressed, so that practically no benefit 
is obtained from the cooling in spite of the extent 
to which it occurs. The power expended, as we 
shall see presently, is practically equal to what 
would have been exgended had the compression 
peen adiabatic. The quantity of air dealt with at 
each revolution is 47.6 cu. ft. (for the pair of dou le- 
acting compressing cylinders) which is equivalent to 
3.55 lb.,the quantity of water used being about 2.4 ib. 

After compression, the air, now having: an abso- 
lute pressure of six atmospheres and a temperature 
of 150° Fahr., is pushed into large boiler plate re- 
ceivers (1II), of which some are arranged to act as 
separators, and in these a large portion of the cool- 
ing water, which has been carried along mechani- 
cally by the air, is deposited and removed before the 
air entersthe mainIV. The principal main is.300 
Mm. (11.8 in.) in diameter and about % in. thick- 
It is of cast-iron made in lengths perfectly plain at 
each end, being connected by a very simple external 
joint made air-tight by india-rubber packing rings. 
This joint leaves the pipe quite free endwise, and al- 
so allows all necessary sideway freedom, so that ac- 
cidental distortion to a quite measurable extent is 
entirely without effect on the tightness of the joints. 
The mains are partly laid under roadways and foot- 
ways, as they would be in this country, and partly 
slung from the roof of the sewer subways. They are 
supplied at intervals with automatic float traps for 
carrying off the entrained water and the water of 
saturation which they deposit. 


On entering a building on its way to a motor, the 
air is first passed through a meter (V) exactly as 
gas would be. The quantity passing is of course too 
great to allow anything like an ordinary gas meter 
to be used; indeed, only inferential meters seem to 
have been at all successful. The meter actually in 
use in Paris is a small double cylindrical box of ex- 
ternal appearance asin the figure. The air. passes 
by a branch throngh to the bottom of the inner box, 
up through it, down outside it, between the two 
boxes, and away through a branch at the bottom 
opposite theinlet branch. The whole measuring ap- 
paratus is a little four or six-armed fan, with alum- 
inum or nickel vanes, placed near the bottom of the 
inner casing and communicating motion by a light 
vertical steel spindle to a clockwork register, like 
that of a gas meter, placed on the top. The quantity 
recorded is simply the number of revolutions made 
by the fan, or some proportional number.and this is 
turned into cubic metres by multiplication by an ar- 
bitrary constant. determined by direct experiment. 
Asto the working of this meter, I shall have some- 
thing to say later on ; it is the only type used by the 
Paris company, and serves in a very large number 
of cases as a basis of payment. 


After passing the meter the air is carried through 
a reducing valve (VI), by which the initial pressure 
in the motor is prevented from rising above a cer- 
tain limit, which in practice appears to vary be- 
tween 31¢ and 5}¢ atmospheres absolute, acce-rding 
to the size of the motor in proportion to its work. 

Between the reducing valve VI, and the motor 
VIII, there is placed in all ordinary cases a small 
stove pr heater VII. This heater is simply a double 
cylindrical box of cast iron, having an air space be- 
tween its outer and its inner wall. The air under 
pressure traverses this space, and is compelled, by 
suitably arranged baffle plates, to circulate through 
it insuch a fashion as to come into contact with 
its whole surface. A coke fire is lit in the interior 
of the stove,and the products of combustion are 
carriéd over the top of it, and made to pass dowp- 


wards over its exterior surface, inside a sheet-iron 
casing, ou their way to the chimney flue. The heater 
for the motor on which 1 experimented (which in. 
dicated 10 to 12 H. P.) was about 21 ins. in diameter 
and 2ft. 9 ins. high overall. The use of the heater. 
and the extent to which that use is advautage,);, 
and economical, are matterson which I shall toueh 
later. 

The motors themselves (VIII) used in Paris are 
mainly of two types. Upto 1H. P. or thereabouts 
small rotary engines, of a form patented by M. 
Popp, are used; into’the details of these it is yo: 
necessary to enter here. They start very readily, 
are easily governed, are provided with capital auto. 
matic lubricators worked by compressed air, ry) 
at a very high speed, and are altogether very cop. 
venient. They use the air with little or no ex. 
pansion, without previous heating, and have. 
course, no pretence to economy in use of air. 

The larger sized motors, up to double-cytinder 
engines, 12 ins, by 14 ins., which is the largest size 
used, are simply ordinary Davey-Paxman steam en. 
gines, employed for air absolutely without alter. 
ation or modification. These engines haye in most 
cases automatic cut-off gear controlled by the goy- 
ernor, and can therefore easily work with the larg- 
est economical ratio of expansion for the not very 
high available initial pressure. I believe that ip 
every case heaters are provided for these engines. 
although in some instances, where both power and 
refrigeration are required, they are used sparingly, 
or not at all, in order to take advantage of the cool. 
ing due to expansion. 


or 
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Fig. 2. 

After this short description of the general ar- 
rangements of the Paris company’s work I come 
now to the experiments which I made to ascertain 
its efficiency. Starting from the main engines at 
the central station, the particular matter which | 
had to determine was the I.H. P. which weuld be 
shown by a small motor three or four miles from St. 
Fargeau for each I. H. P. expended by the main en- 
gines on the air which passed through that motor. 
The ratio thus obtained would be the total indi- 
cated efficiency of the whole system of transmission. 
This ratio is in reality the product of a number of 
separate efficiencies, and the separate determination 
of these formed a necessary check on the valve of 
the total efficiency. These separate efficiencies may 
be summarized as follows: 

1. Mechanig¢al efficiency of main engines, or ratio 
of work done in compressors, to indicated work in 
steam cylinders. 


2. Efficiency of compressors, or ratio of maximum 
work which could be done in a motor by each cubic 
foot of compressed air at 70° Fahr., to the work act- 
ually done in compressing that air. 

8. Efficiency of mains, or ratio in which the 
capacity of the compressed air for doing work is re- 
duced by friction and leakage. 

4. Efficiency of reducing valves, or ratio in 
which the capacity of the compressed air for doing 
work is reduced by the lowering of its initial pres- 
sure at the motor. 

5. Indicated efficiency of motor, or ratio in which 
the actual indicated work done falls short of the 
maximum work which the quantity of air measured 
through the meter could do after passing the reduc 
ing valve. The product of these five efficiencies is 
the total efficiency of transmission without the use of 
a beater. When a heater is used, the matter is so::ie- 
what more complicated. All the ratios given above 
represent what may be called mechanical efficicu- 
cies, all of them have unity for their maximum at- 
tainable value. It is therefore not possible to intro- 


duce in direct them a thermodv- 
namic efficiency (ratio 0! heat supplic.! 
to additional work done has for its maxi- 


mum value pot unity but 0.3 or some similar smal 
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value. This could only be done if the measurement 
of efficiency had started originally from the heat 
given to the steam instead of from the I. H. P., and 
this would have given numbers having a minimum 
of practical value or convenience. Probably the 
best practical measure of the efficiency of the whole 
transmission, when using heated air, is obtained by 
finding the equivalent in I. H. P. at the central 
station of the coke used im the heater, and adding 
this to the I. H. P. actually used. It would not be 
possible, by the expenditure of this or any other 
amount of I. H. P. at the central station, to obtain 
the same results as by heating the air just before 
entering the motor, but that, of course, does not 
affect the question before us. 

The determination of the [. H. P. of the main en 
gines presented no difficulty. I measured it on one 
pair of engines at different speeds from 21 to 44 rev 
olutions per minute. At 31.5 revolutions per min- 
ute it amounted to 254.9, and at all speeds it was 
approximately 8.11. H. P. per revolution per minute. 


can do in expanding adiabatically to a pressure of 
one atmosphere, and minus the work: necessary to 
expel it from the cylinder at that pressure and at 
the corresponding temperature.+ In the present 
case I find that this work is equivalent to 0.52 
I. H. P. for an hour, so that the efficiency of the 
compressors is 61 per cent. It will be seen from the 
diagrams that the compression curve falls only a 
little below the adiabatic, and as the area of the dia 
gram is increased somewhat by the resistance of 
the discharge valve, the work is done practically 
the same as if the compression had been adiabatic, 
and there had been no cooling at all. This matter I 
have already referred to. 
(TO BE CONTINUED.) 


co 


voir for locks. This general route by the Forth 
valley is recommended in the report, but more clab 
orate surveys will be required to decide upon detail 


The distance would be as follows: From deer 


water in the Forth to the locks above Alloa, 10) 

miles; from the locks to Stirling 3 miles; and from 
thence to Loch Lomond, 2% uoiien Near the Lomond 
End would be a tunnel 24% miles long, through 
sandstone, which as prop: ened would be 102 ft. wide 
at water level and not less than 150 ft. high above 
the water. This can be made an open cut if con 

sidered advisable. The distance from where the 
canal joins Loch Lomond to Tarbet is 14 miles, and 
across the neck of land to Loch Long is i miles 


Loch Lon,zis 15 miles long to its juncture with the 
Forth of Clyde. From navigable water in the Firth 
of Forth to the Firth of Clyde is thus 69 miles, in 
cluding the 15 miles of Loch Long and 14 miles of 
Loch Lomond. 

The dimensions of the canal as proposed are: « 


depth throughout of 30 ft., and a bottom width of 





Movable Point Crossing, made by the Wharton Railroad Switch Co., Philadelphia. 


The mechanical efficiency was sensibly the same at 
all speeds, viz., 84.5 percent. There was no method 
available for ascertaining to what extent the real 
quantity of air delivered corresponded to the nomi- 
nal volume swept through by the compressor pis 
tons. The indicator diagrams (Fig. 2) show no signs 
ot leakage past the valve, but there are no doubt 
various possible leakages which would not show on 


The Forth and “ae Ship Canal. 


From a report by Messrs. D. and T. STEVENSON, 
in the Glasgow Herald, the following further de 
tails are obtained of the proposed Forth and Clyde 
Ship Canal. 


(See pade 567.) 


72 ft., and flat side-slopes where possible. ‘he idea 
is to have locks only at.the seaward ends, and these 
should be large enough to pass vessels 600 ft. lony 
and 80 ft. wide, with smaller locks alongside for 
ordinary vessels. 

The Firth of Forth would have to be deepened to 


The first route examined was one covering much 


of the ground proposed by Mr. ROBERT STEVENSON 


25 ft. at low tide from Grangemouth to Alloa, which 
would give a depth of 43 ft. at high-water spring 


tide, and 38 ft. at neap tides. At Loch Lomond the 





Double Cross-Over Crossing, made by the Wharton Railroad Switch Co., Philadelphia. 


the diagrams. In the absence of any direct means 
of determination, however, I have assumed that the 
compressor cylinders delivered their full volume, 
which corresponds to 348 cu. ft.* of air per I. H. P. 
perhour. This air has a weight of about 25 lbs. It 
may be pointed out that the water injected practi- 
— up the clearance space at the end of each 
st: 


T have already pointed out that, at whatever tem- 
perature the air is delivered,it must fall to about its 
original temperature in the long length of mains be- 
fore it reaches the motors. It is, therefore, a simple 
matter to find the maximum amount of work which 
can be done by the air delivered per I. H. P., for it 
simply amounts to the P V of the air at six atmos- 
pheres absolute and at 70° Fahr., plus the work it 





moet, 3 ye. 
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in 1817, commencing at Grangemouth and following 
the track of the Forth and Clyde Canal to Bowling. 
It was found that the lowest ground on this route 
was 160 ft, above the sea-level for a length of about 
13 miles. This would require a series of locks or 
hydraulic lifts and was not reeommendea. 

Another route was through the Forth Valley. to 
Loch Lomond, thence to Tarbet, across a neck of 
land to Loch Long to the Atlantic Ocean. An alter- 
native route is from Loch Lomond and through the 
vale of the Leven to the Clyde at Dumbarton; or 
third, across Lomond to near Arden, then by a 4-mile 
cut to the Clyde north of Ardmorehead. The surface 
of Loch Lomond is 22 ft. above the sea, and it has a 
water area of 21,000 acres, forming an ample reser- 
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canal will debouch into @ ft. of water. The report 
then goes on to deal with the railway and highway 
crossings on the line. 

The cost of the canal cannot be closely estimated 
until further surveys are made; but the Messrs. 
STEVENSON figure the Tarbet route at about #40,000, 
000, including interest during construction. The Ard 
more route is put at an estimated cost of #43,750,000. 
The co’t of management avd maintenance is esti 
mated at about $300,000 per annum. 

Regarding the saving in distance by such a canal, 
the report gives the following table : 

I. From the Clyde to the ports on the east of Seotiand, 
northeast of England, and northwest of Europe, the dis- 
tances saved would be about from 529 miles to 238 miles in 
the majority of cases, the distances being much more 
than halved. 

Il. From the Forth to ports on the west coast of Scot- 
land, northwest of Eogiand, Ireland, America, and the 
Mediterranean, the distances saved would be from 487 
to 141 miles; in all cases, except the American and Medi- 
terranean route, the distances being more than halved. 
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ilf. Tyne ports to the St. Lawrence River, the distance 
saved would be 150 miles. 

IV. West of Britain and northeast of Ireland to middie 
western ports of the continent, the distances saved would 
be from 377 to 98 miles. 

The saving of distance, as illustrated in the table, in 
addition to the other advantages of the canal route 
after mentioned, will affect an enormous tonnage, and 
we show in the annexed table of tonnage, taken out 
from the Board of Trade’s annual statement of shipping 
for the year 1888, the traffic which would have benefited 
by the canal that year. Shortly stated, the tunnage is as 
follows: 


The traffic expected by the time the canal is com 
pleted is put down at about 9,516,000 tons, which, at 
an average rate of ls. 6d. per ton of ship and cargo, 
should yield a revenue of $3,568,740 per annum. 


MISSISSIPPI 


200° 








Fig. 1. 


Dedueting the $300,000 for maintenance, etc., the net 
revenue should be $3,268,740, or over 8 per cent. on 
the $40,000,000 required for construction. 


Bank Protection on the Mississippi River. 

In our issue of Oct. 26 the method of mattress 
revetment on the Mississippi River at Plum Point 
and Memphis was shown from ‘‘progress’’ photo- 
xraphs kindly forwarded by Capt. SmMitH S. LEACH, 
United States Engineer Corps. The present illus- 
trations of similar work in the Third Mississippi 
District give much more detail, and for them 
ind the very satisfactory description of methods of 
construction followed, we are indebted to Mr. H. 
st. L Corrrr, U.S. Civil Engineer, of Greenville, 
Miss. 

Fig. | shows a plan of a submerged spur dike at 
Greenville. Miss., as sunk in October last. Fig. 2 
shows the crib No.1 of this dike under construc 
tion. The bottom framework is finished and 
launched from the ways, and the first few layers of 
brush and poles, forming the pockets, is laid. This 
crib is lashed to mooring barges above and below by 
slip-lines. The same view also shows to the right 
the yraded bank, on which the grading is done by 
means of pumps apd troughs, At the left of the 


picture is seen the bottom frame of a part of the 
upper bank revetment. 

Fig. 3 shows upper part of submerged portion of 
dike No. 1 as sunk, and the upper part of the dike 
under construction, and also the finished revet- 
ment, 
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"SECTION 


For years the river front of Greenville has been 
caving away, necessitating periodical moving back 
of the honses, and in fact of the entire town, to 
avoid being swallowed up by the ravenous water of 
the Mississippi River. The old town just established 
after the war and before the bank caving com- 
menced, was situated over a mile west of the pres- 
ent site. The intervening land is now occupied by 
the bed of the Mississippi River and at low water 
the Arkansas bank extends far over what was for- 
merly the old Mississippi territory. In order to 
regulate this part of the river as well as protect the 
city front, the Mississsippi River Commission com- 
menced work in the fall of 1887, the plan being to 
stop the erosion of the bank by means of submerged 
spurs or sills located 500 ft. apart, resting on mat- 







Mattress: No.2. 


barges. The mattress acts as the foundation of the 
cribs which form the dike. The first crib is then 
constructed and sunk 50 ft. below the upstream 
edge of the mattress, and also extending out into 
the river beyond the deepest water, but not quite to 
the end of the mattress. The cribs are so built as to 
fill the inequalities in the profile of the bank, the 
top of the dike being finished with a uniform sur 
face, if possible, and a slope of from 5 to 1 to 6 to 1. 
from river end to top of graded bank. 

As a general rule, the crib is a right rectangular 
prism, the top one having a base of 16 ft., depth of 
8 ft.,and variable length, depending on conditions 
existing in banks and channel line, The next cri!) 
below is 32 ft. x 8 ft. by variable length, the next 
48 ft. x 8 ft. and so on, each one below in the series 
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tresses, and extending beyond the deepest water of 
the channel of the river. Ten dikes similar to that 
shown in Fig. 3 avere constructed in the fall and 
winter of that year, and they have proven very suc- 
cessful in checking the caving, and restoring a per- 
manent front to the city of Greenville. The present 
work (1889) is simply the extension, up the river, of 
this system of dikes, to stop the caving that has oc- 
curred recently above the other protection works. 
More in detail, the work consists of cribs forming 
dikes, built of willows, wire, and stone, constructed 
at intervals of 500 ft. in length of bank and reach- 
ing out to beyond the deepest water in the channel 
of the river. The purpose they are expected to 
serve, as stated before, is the protection of the bank 
immediately at the point they occupy, and the in- 
direct protection of the intermediate spaces by de- 
posit, due to the eddy and dead water formed by 
their position out in the swift current of the river. 
Kach dike is constructed as fellows: A site having 
been selected for the dike, and careful soundings 
having been made to show the profile of the bank 
and the distance to the channel, or in other words, 
an accurate hydrographical survey having been 
made of the locality, a mattress is built 250 ft. long, 
200 or 300 ft. out into the river, as the case may be, 
to extend 50 ft. beyond the channel line. The mat- 
tress is constructed (on floating ways) of willow, 
brush and poles, wire and spikes, and as woven is 
launched off into the river. When finished and all 
afloat, and all necessary lines and cables are fas- 
tened to the shore, it is sunk into place on the sub- 
merged bank, with rock wheeled, and thrown from 











th Dike. 
en o" ooh Mat, 50 7. below. 
° 0 on Greenville Gauge.’ 


Represents Sec 


Plan of Submerged Spur Dike, on the Mississippi River at Greenville, Miss. 


being 16 ft. wider than the one immediately above. 
As a general rule, three cribs form the dike. In the 
dike shown in Fig. 3, as well as that on plan Fig. 1, 
but two cribs were sunk, and the one shown under 
construction is 82 ft. wide by 8 ft. high by 212 ft, 
long. ° ° 

The crib is constructed as follows : 

A framework of poles and willows laid with 8-ft. 
squares is constructed of the required length and 
breadth ; on it layers of brush, both longitudinal 
and transverse, are laid, and again another frame, 
and so on till the crib is about 3 ft.in depth. These 
frames and intermediate layers of brush are 
thoroughly sewed together with No. 1 wire and 9-in. 
spikes, wire being left projecting far above the last 
frame to fasten the lower to the upper crib-work. 
Up to this point the crib is built on floating ways, 
but is now launched into the river at the points 
where it is proposed to sink it. It is fastened by 
lines to mooring barges, that hold it in place, and is 
also fastened to the shore by shackle lines (2-in. 
manila rope) leading well up the river, to hold it in 
position while sinking. 

At the intersection of the frame, poles 8 ft. apart, 
upright posts 9 ft. high, are securely fastened, and 
to these as wellas the lower frame the crib is built ; 
pockets being constructed in each 8 ft. square, the 
shape of an inverted frustrum of a pyramid, by 
dropping back one pole as each layer is laid above 
the bottom frame. When finished the crib is8 ft. 
deep, with pockets 8 ft. from center,to Genter, each 
capable of holding 3 cu. yds., of rock. The whole 
crib, like the lower frame, is securely fastened 
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throughout with spikes, e,and cables. After 
the crib is securely fastened to the bank by cables, 
having been placed over the desired location and 
after being checked up well by slip lines to the 
mooring barges, rock is thrown into the pockets 
until they are filled. When the weight has more 
than overcome the buoyancy of these structures,the 
strain on the lines is very great and the crib isin a 
sinking condition, then the slip lines are rendered 
slowly, care being taken to keep the strain uniform 
till the erib settles into its place on the bottom. 

The next crib is built 16 ft. narrower and sunk in 


the same manner but on top of the first one, form- 
ing thus a sill 16 ft. high. 
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In some instances the spaces between two dykes, 
after a high-water season, have been found filled 
to a depth of 30 ft. with silt, large bars being 
formed in the eddies, thus very thoroughiy pro- 
tecting the bank. 

The cost of an average dyke, complete, is about 
$10,000; this includes grading, mattress, revetment, 
cribs, ete. 

The material used in 
Fig. 2 is as follows : 

228 cords of willow brush. 
1000CO* 7 “ poles. 
324 tons rock. 

3,200 lbs. wire No. 12. 

2,000 “ Sg in, wire cable, 


building crib, shown in 
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have a bearing upon the validity of the title to these 
properties and upon thejr general control. 


Parts of this shore were sold long ago to private 
parties, but under conditions very unlike those 
under which real estate generally is held. The 
nominal owner can only collect from his wharf 
certain wharfage fees fixed by the Legislature 
Che wharf is still public property, to the extent 


that it has been declared by the courts as practi 
eally a public highway, open to every ove who 
chooses to travel over it. 

In former times every vessel entering this port 
was met by the harbor-master, who assigned it 
to some dock; and the ship thus assigned was 








Fig. 2. Building Crib No, 1 for Submerged Dike at Greenville, Miss. 
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Generally before the mattress is constructed, the 
portion of the bank (at the site of the dikes) above 
the water is graded toa slope of 4 to 1 preparatory 
to covering it with a revetment of willow and 
stone, that should if possible be fastened to the sub- 
merged mat. The grading is done on extensive 
work by means of large hydraulic graders built for 
that purpose. But in this instance the earth is 
moved with shovels, the material being thrown 
into troughs laid on the required slopes (as a 
guide) through which a constant stream of water 
is forced from a pump on a floating pile-driver; 
thus each shovelful taken from the face is cast 
but once, and carried by the force of the water 
into the river. The cost of moving the earth in 
this manner is from 6 to7 cts. per cubic yard, de- 
pending on the consistency of the material forming 
the bank, which ranges from loose, sandy loam to 
the toughest kind of blue clay and buckshot. 


After the grading is finished, the revetment is 
laid. First a framework of poles with 8-ft. squares 
is laid, as shown in the views given, then two di- 
agonal layers of brush are placed on the frame, then 
4 corresponding top frame is placed on the brush, 
and the entire mass fastened together securely with 
wire and spikes. On this stones are laid so close 
as to hide the top layer of brush, Fig. 3 shows 
some of the finished revetment. 


When the revetment is laid and mattress and 
cribs sunk, the upper end of the crib work is joined 
to the top of the bank as shown in Fig. 3. The 
construction of the upper portion on the bank is 
the same as that made in the water, the pockets 
being filled with stone as in the other. 


“Gin, wire spikes. 
“ 9 in. wire spikes. 

The greatest item of expense in this part of 
of the country is the obtaining and handling of 
the necessary rock, also the very-inferior, restless, 
migratory labor is a great source of trouble and 
expense. During the working season, or summer 
and early fall, which is very hot and sickly, it is 
almost an impossibility to keep labor of any kind 
or description, 


The Water Front of New York. 


The Dock Department investigation, so abruptly 
closed this week, had at first much to do with the 
revenue received from the rental of docks on the 
New York water front. The public ignorance of 
the real conditions governing the case, and the read- 
iness of this public to accept “ things as they ap- 
pear,” has doubtless led to some injustice in judg- 
ing of the responsibility of the Dock Commission 
for all of the alleged irregularities of practice. 

No pretence can be made here to explain the tan- 
gle of ownership, rights, and revenne; but some 
outline of existing conditions may aid the reader to 
judge for himself of the difficulty of administering 
the affairs of this complicated property. At ove 
time, the city of New York is supposed to have 
owned the whole shore of the city up to 400 ft. above 
low-water mark, and its use was common to all. 
The titles to the properties are derived from Dutch, 
British, and New York State grants, and ordinances 
or the Common Council and acts of the Legislature, 
together with endless decisions of the courts, all 


authorized to turn out any occupant it found there 
The harbor-master alone controlled, and favors, 
if granted, must come from him. No permanency 
of dockage was possible, as far as location was 
concerned : and for the same reason, no shedding 
over goods was possible or other protection than 
tarpaulins. 

The multiplication of ocean steamers, their in 
crease in size and in cargo handled, and the ne 
ceasity for speed in loading and unloading, made 
the old condition of affairs unendurable. 
1875, the Legislature passed an act intended “to 
promote the public convenience,” and permitted 
the leasing of certain piers for a term of years, and 
also allowed the erection of permanent sheds under 
certain restrictions. It seems, hovever, that the 
law failed to fully consider the knotty problem 
involved, and in many cases the private owners, 
and not the city, benefited by the passage of this 
law. Moreand wiser legislation is needed pow to 
straighten matters out and to adjust the old law 
and precedent to the new conditions, 

According to the last report of the Dock Depart 
ment, the total gross revenue from leased wharfs 
and wharfage,in 1871, was only $815,524.54. The 
new law of 1875 seemed to make no abrupt and ma 
terial change in this revenue, as far as the city was 
concerned, for the amount that year was $589,361, or 
about the sum due to the normal growth in value 
as shown by the receipts of the previous years. The 
income grew slowly, and stood at about $850,000 from 
1878 to 1881, inclusive. Butin the next year, 1882, 
under the reorganization of the city’s affairs, the 
revenue suddenly advanced to $1,062,162. Since 
then it has steadily grown until it is now over $1, 
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400,000. The total revenue from 1871-1889 inclusive 
was $16,779,746, and the total expenditures in the 
same time were $14,847,553; showing a profit of 
nearly $2,000,000. One of the curiosities of 
this financial statement is the fact that back in 1871, 
in the “glorious régime” of Mr. TwEED, while the 
total revenue from this department little exceeded 
#300,000 the saleries paid the Commissioners 
amounted to $50,000. This latter item is now only 
$9,000 in the aggregate against nearly $1,500,000 
revenue. 

One of the serious questions to be considered in 
future legislation is whether these docks are to be 
leased for revenue sufficient for maintenance, exten 
sion, and repairs only, or whether the city is to de 
rive a profit. Asthis water front was and still is 
practically public property, to be neld for the bene- 
fit of the public, the past practice has decidedly in- 
clined towards comparatively low rentals. Any 
profit, as turned into the City Treasury, would seem 
to be gathered at the expense of a class, the users of 
the docks, for the benefit of heavy real-estate Own- 
ers rather than for the public at large; and it is 
held that the better policy would be to devote all 
revenue to the badly needed extension and improve 
ment of the docks of this city. This latter position 
seems both more just to the interests in- 
volved and in better accord with the real owner- 
ship of this property. It is apparent to every one 
that the water front of New York is far behind the 
requirements of commerce and the rank of our city 
as a great seaport; but it will require many millions 
to put it in proper shape, and a thorough revision 
of existing laws must take place before this money 
can be raised or expended. 


Expert Opinions on Fire Protection.. 


The Boston Herald, in an issue printed shortly 
after the recent serious fire in that city, published 
interviews with leading experts regarding the best 
methods of preventing such calamitous confla- 
rations. Mr. EDWARD ATKINSON advanced excel- 
lent ideas on the subject, some of which were re- 
ferred to in our editorial in last week’s issue, We 
abstract them more fully as follows, it being un 
derstood that the buildings referred to are ware- 
houses and mercantile buildings, not the more ex- 
pensive and more thoroughly incombustible office 
buildings. 


1. Taking cognizance of the numerous examples of 
combustible architecture which are now standing 
throughout this and other cities, the principal safeguard 
for the protection of adjacent property whenever a fire 
occurs in one of these structures may consist in a roof 
hydrant service carefully planned, by means of which a 
great volume of water may be quickly poured into or 
upon the building which is on fire, or may be directed 
from a point of vantage for the protection of other 
buiidings in close proximity, This roof hydrant service 
may be so devised as to be furnished with water from 
the city supply, or pipes might be laid from the dock ; 
powerfu! steam fire pumps to be placed, under safe con- 
ditions, at various points throughout the district which 
is occupied by high buildings, 

2. The only security which can be given to many of 
the badly constructed buildings now in existence is by 
stopping the fire at its beginning with automatic 
sprinkiers. 

3. In the construction of buildings, preference may 
well be given to brick, it having already been tried by 
fire. Granite is one of the most unsafe materials, being 
filled with hygroscopic water in the pores of the stone, 
which is converted into steam by moderate heat, thereby 
reducing the stone to sand and quickly destroying the 
bearing surfaces between the blocks by rounding off 
each corner of each separate stone. Marble is also a very 
unsafe material, being reduced by heat to lime. A good 
quality of sandstone may stand fire a little longer, but 
there is nothing equal to brick, 

4, Cast-iron girders are absolutely unfit to use unless 
buried in concrete so that the heat of a fire cannot reach 
them. Cast-iron pillars are exceedingly treacherous, 
and may well be protected by any of the customary 
non-heat-conducting materials which are in use for that 
purpose. In some cases these posts have been made to 
support floor timbers on off-sets improperly designed, 
the timber having no bearing whatever upon the post 
itself, These cast-iron off-sets are very liable to be 
broken at an early stage of the fire, withdrawing the 
support from the floor above; in such event the break- 
ing of one post is apt to bring down a whole structure, 
Buildings whose walls above the first or second story 
rest wholly either upon cast-iron posts and girders, or 
even on unprotected wrought-iron, may be considered 


very treacherous and unfit to be built, where any con- 
sideration is given to the danger of fire. 

5. Aside from dangers within the warehouse itseif, 
which may be guarded against in various ways, the 
chief hazard is in the windows, which, being quickly 
broken, open the way for the fire to attack the building 
from the opposite side of a street, or from adjacent 
premises. 

With respect to ordinary ;warehouses, into which a 
sufficient amount of light may be brought by giving an 
equal or greater space to wall than to window, automatic 
shutters made of wood encased in tin may be placed 
upon trolley tracks either inside each room or ‘sliding 
back into a space in the wall. These may be so arranged 
with fusible attachments as to close themselves by the 
heat carried through the glass of the window before 
the window breaks, There has been sufficient experience 
in the work of these fusible attachments to warrant 
this statement being made. 

According to my experience, about one-fifth part of 
the actual losses by fire may be due to causes which 
cannot be foreseen and guarded against, with due regard 
to economy in construction. The other four-fifths are 


They should be constructed of incombustible Materiq), 
guarded with wooden doors encased in tin, with a looseiy 
fitted bull’s-eye, through which the attendant may be 
able to see, 

10. Special fire apparatus for inside use is of little 
value unless placed in the charge of a well-organized 
private fire department frequently drilled in the service. 
The roof hydrant system may, however, be placed under 
the supervision of the engineers now required in almost 
every large building, to be kept in order by them, but 
to be made use of almost wholly under the contro) of 
the public fire department, The pumps required may 
however, be made use of for other purposes, in working 
low-pressure hydraulic elevators and the like, and might, 
when subject to such daily use, be more sure to be ready 
for the fire than if devoted exclusively to fire purposes. 


Mr. ATKINSON declared that many buildings now 
standing in Boston ought to be designated as ‘su. 
per-extra-hazardous.”’ He referred to the reports of 
Mr. JOHN R. FREEMAN on the efficiency of automa 
tic fire shutters at the recent Lynn fire, and of the 
root hydrant service at the Boston fire, as testimony 





Fig 3. Finished Revetment and Dike under Construction, 


due to bad construction, want of protection, careless 
occupancy, and criminal negligence. 

6, The slow-burning or factory construction will 
make a building very much safer from its own internal 
hazard, the advantage being that a fire cannot get into 
any hollow space where it may spread, fully protected 
from water. But when such a building is exposed to 
a danger on the opposite side of the way, which not only 
sets it on fire, but cuts off the access of the fire depart- 
ment to it, as in the recent instance of the Ames build- 
ing, the slow-burning construction is no better than the 
ordinary combustible architecture. 

7 When the slow-burning construction is adopted, 
great care is necessary in treating the heavy beams—not 
to paint them, as paint prevents seasoning; not to var- 
nish either the beams or the ceilings, as the ordinary var- 
nishes ignite from the slightest cause and spread a fire 
with extreme rapidity. They may be kalsomined or 
whitewashed, as the urdinary materials used in these pro- 
cesses do not stop the pores of the wood, and, to some 
extent, do retard ignition, 

8%. Projecting cornices of stone, hollow cornices, 
pitched roofs covered with slate, and other similar 
methods of combustible or dangerous architecture, are 
unfit to be used in the construction of any city building. 
The solid deck composed of thick plank of sufficient 
strength to bear any reasonable weight which can pos- 
sibly be put upon it, is the only roof which ought to be 
tolerated on an ordinary building, each roof being sepa- 
rated from the next by division walls parapeted above, 
forming the standing ground for the firemen making 
use of the roof hydrant system, while the parapet would 
protect both them and the building from the fire, even 
in the next building. 

9%. Elevator wells should be covered by skylights, 
glazed with very thin glass, protected with wire netting. 


of practical value as to the proper methods of pro- 
tecting valuable buildings exposed by dangerous 
structures. 


Reference was also made by Mr. ATKINSON to the 
plan advocated by him in 1880 and again in 1883 for 
the protection of the mercantile district in Boston 
by 5-in. stand-pipes at the street corners, supplying 
water to an efficient roof hydrant service. 


Inspector of Buildings DAMRELL described the 
Brown, Durrell & Co. building which was burned 
as follows: 


In its construction the building in question was of 
the regulation type. Its material was granite,the floorings 
being made of iron and bard pine. The structure was 
classed A 1, and complied with the law in every respect, 
The materials that entered into its construction are the 
same as those generally used within the building limite 
of our city. It is commonly thought that any structure 
composed of granite or other stone is perfectly secure 
from the action of fire. This is, however, erroneous- 
Granite, which largely enters into the construction of 
front external walls, is composed of crystalline minerals, 
honey combed with cavities in which are deposits of 
water, and when exposed to intense heat or flame an in- 
flammable gas is generated which destroys by explosion 
the integrity of the stone, This results not only in raz- 
ing to the earth what was intended to be a barrier to the 
flames, but it is a positive obstacle to the firemen as well, 
who are obliged to work at a disadvantage in the fiery 
hail of granite. 


Mr. DAMRELL referred to the dangers of iron pil- 


lars and beams when exposed to fre, and com- 
mended hard-burned brick as one of the best and 
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safest of building materials. He proposed the fol-* average yield of 1888, on 2,000 acres of cane plant, 


lowing as a preventive of disastrous fires: ' 

Make it impossible, under the law, to construct any 
building for the storage of intlammable merchandise, ex- 
cept on the condition that such building nowhere con- 
tains a floor area greater than 5,000 ft. ora cubic meas- 
urement of 60,000 ft. In the case of large buildings, this 
could be attained by a simple system of compartments 
made of brick partitions, of sufficient thickness to bold 
in check any fire that could originate within that com- 
partment, We know that the amount of heat generated 
under any and every condition can be measured, We 
can also measure the rarification and expansion of a 
given amount of air, and thoroughly forecast its effects, 

It is clear, then, that by building in the way I have out 
lined with slow-burning—that is, fireproof—material, in 
sufficient quantity, we can hold in abeyance any possible 
blaze fora much longer period than is necessary, under 
present conditions, to enable our fire departments to 
reach the spot and assume control. 

Fire Commissioner JoHN R. MURPHY, when inter- 
viewed, condemned especially the iron pillars in 
the Brown, Durrell & Co. building. With regard 
to the large floor areas he said : 

The larger the floor area without substantial brick par- 
tition walls, arranged in compartment fashion, the 
greater the danger. The fireproof buildings should be 
fitted with these compartments to make them valuable 
as impediments to the progress of the flames. When I 
say fireproof I mean slow-burning, for I am of the opin- 
ion expressed graphically by ex-Chief Green, who, when 
some foreigner wrote him, asking him what fireproof 
structures Boston could boast of, replied« “One—the res- 
ervoir on Beacon Hill, and we're not quite sure of that.” 


Water Supovly for Irrigation in the Island 
of Oahu, Hawaiian Group. 

An interesting report has been received from civil 
engineers JAMES D. ScHUYLER and G. F. ALLARD’, 
who were commissioned to report upon the water 
supply available for irrigation in certain parts of 
the island of Oahu, Hawaiian Group, and also upon 
the practicability of establishing extensive sugar- 
cane plantations in the ranchos Honouliuli and 
Kahuku on the same island. These gentlemen 
make a full and interesting report with a map, and 
from it the following matter is abstracted : 

While the minimum rainfall on Oahu is 24 ins. 
along the coast, and the maximum is 40 to 90 ins. on 
the mountain slopes, this rain is so unevenly dis- 
tributed throughout the year that irrigation is es- 
sential to success in agriculture Rice and cane re- 
quire more water than any other irrigated crop, 
rice considerably more than cane. In Spain and 
India one cubic foot of water per second, in con- 
tinuous flow, will irrigate from 25 to 35 acres of rice 
and from 45 to 65 acres of sugar cane. These are the 
limits given by all the authorities on the subject 
not only for the countries named, but for Algeria, 
Egypt, Italy, Japan and other portions of the globe 
where these crops are grown, and Messrs. SCHUYLER 
and ALLARDT find them substantially correct for 
these islands in the irrigation of sugar cane. 

From data obtained from careful records kept by 
General Manager HuGH Morrison, of the Hawaiian 
Commercial Company, at Spreckelsville, Mani, it 
was ascertained that in 1888, 2,094,000,000 cu. ft. of 
water (with a rainfall of 19.08 ins. in the period) irri- 
gated 2,000 acres of caneland and 600 acres of ratoon 
or volunteer second crop. In addition to this 400 
acres of seed cane were irrigated once a month, con- 
suming abcut 70,000,000 cu. ft. of water. The re- 
maining water was equivalent to an average flow of 
64.18 cu. ft. per second through the year, which, 
divided among 2,600 acres, would appear to give an 
average duty of 40.5 acres per cu. ft. per second, and 
to indicate that the mean depth applied was nearly 
18 ft. in the aggregate. 

This seemingly lowduty is’ explained by the fact 
that the main irrigation ditches supply water for 
all other uses on the plantation, for sugar-mills, 
steam-boilers, locomotives, steam-plows, and some 
1,500 employés and the gardens of those who have 
them. Loss by evaporation and percolation in the 
ditches and reservoirs below the measuring weirs 
must also be considered. If all these were deducted, 
the average duty would probably be found to ex- 
ceed 50 acres per cu. ft. per second. Mr. MORRISON'S 
statement that his experience is that 11,000 cu. ft. 
applied every seven days will produce the best re- 
sults, gives a duty of 65 acres. On these plantations 
4 yield as high as 10 tons of sugar per acre has been 
secured in localities sheltered from the wind. The 





was 5% tons per acre. The ratoon crop averaged 
344 tons peracre. Further data are given for other 
Cane plantations with a duty exceeding 55.5 acres 
per cu. ft. per second, and even as high as &5 acres 
on one plantation on Oahu. 

The conclusions drawn by the reporting engineers 
are that the variation, due to the varying ccendi 
tions of soil, climate, rainfall, wind, and exposed or 
sheltered condition, is generally between 40 acres 
as the minimum and 9 acres as the maximum duty 
of one cubie foot of water per second. Also that a 
yreater duty than 60 acres cannot be counted upon 
with safety, as 328,500 galls. of water monthly per 
acre are needed, or to mature a crop, say 15 times 
that amount, or 4,927,500 galls. per acre. 

A full investigation of the sources of water supply 
follows, much of which, however, is too local in its 
detail for general reading. The area of arable and 
irrigable lands in the properties examined is about 
17,000 acres, with soil of exceptional quality, with 
alfdut 14,000 acres of sugar-land. There are no liv 
ing streams flowing immediately through this 
track: but storage reservoirs, fed by large water 
sheds'and living streams, can be constructed, and 
there are natural springs of large volume near Pear! 
Harbor,and artesian wells are available, The springs 
burst out, with an almost phenomenal flow, from 
the foot of the low bluffs near the harbor, and the 
measured flow of unused water within a range of 
three miles, was 116.11 cu.ft. per second,—an amount 
sufficient to irrigate 7,000 acres of cane, with the 
possibility of increasing the flow so as to supply 
10,000 to 12,000 acres. 

The first artesian well boring on Oahu was made 
about ten vears ago, and a good flow obtained ata 
depth ef 273 ft. Since that date, over one hundred 
wells have been driven successfully. One of a group 
of four wells, in Honolulu, measured by Messrs. 
ALLARDT and KLUEGEL, showed a flow of 3.98 cu. ft. 
per second, or 2,580,000 galls. in 24 hours. The com 
bined flow of the four wells was 10.58 cu. ft. per 
second. This artesian belt is confined to a marginal 
rim around the island extending from 21 to 42 ft. 
above sea-level. The deepest flowing well is 1,000 
ft. in depth. The strata passed through in succes 
sion include, from the top—surface soil, coral, 
gravel (with some water) volcanic ashes and pumice, 
rock, water-worn boulders, ashes, volcanic rock, 
clay, water-bearing gravel. 

An imaginary cross-section of the island is made 
up and shown from the data available. The condi 
tions indicate that the island is surrounded by deep, 
thick strata of impervious clay or sedimentary for- 
mation, built up by slow deposit by the streams of 
the island in past ages. These strata seem to lap on 
the land to about the height indicated by the flow 
in the wells, lifted up by the gradual rise of the 
island above sea-level. These uplifted strata pre 
vent the escape of the water into the sea beneath 
them and stores it up in the water-bearing rock. 

The report concludes with elaborate estimates 
for pumping works and storage reservoirs, for which 
we must refer the interested reader either to Mr. 
G. F. ALLARDT, C. E. 410 California St., San Fran- 
cisco, Cal., or to Mr. JAMES D. SCHUYLER, for engi. 
neering detail; or for financial information, to 
Mr. B. F. DituiseHAM, Honolulu, H. L., who is the 
projector of the enterprise reported, and who will 
doubtless give full reply. 


Specifications For Sea Wall. 


The following is an abstract of the specifications 
for the construction of a sea wall on North Brother 
Island, New York, for the Board of Health. 

The foundation is to be of rubble stone, well 
bedded and grouted with Portland cement. On this 
will be laid two courses of Greenwich, Conn., stone 
in straight courses; rock-faced joints cut back at 
least 12 ins., and with good level beds running 
through. This stone is to be of similar quality and 
color to that of the wall already built; it is to be not 
less than 4 ft.in length. Above these two courses 
the wall will be built. in irregular courses with 
stone not less than 10 ins. square. This wall wiil 
have the ‘joints cut back at least 6 ins., with good 
level beds, and at least one-sixth part of the stone is 
to be bond stone running through the whole wall. 
Upon this wall will be placed a cap-stone course. 
The wall will have a batter of 13¢ ins. per vertical 
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foot, will be laid in Portland cement, and after 
completion the joints will be raked out and pointed 
with Portland cement. At intervals of 30 ft. 
Mott's standard 4-in. cast-iron pipe will be built 
into the wall, the inner ends beine protected by a 
pile ef loose stones 

The wall will be backed up with wood irregular 
rubble work of good building stone, fully bedded in 
and joints grouted with Portland cement. This 
backing up shall proceed as rapidly as the cther por 
tions of the wall and shall be well bonded to the 
outside walls. It will have a batter of 1‘) ins. to 
the foot, and the back of the wall will be well plas 
tered with a thick coating of Portland cement. The 
mortar will consist of best English Portland cement 
and sand, clean, sharp and free from salt and other 
impurities: to be mixed in the proportion of | of 
cement to 2 of sand, and no old or retempered mor 
tar to be used. 


Increasing the Firmness of Plaster of 
Paris. 


According to a French authority, much of the 
inconvenience arising from the too rapid consol 
dation of plaster of Paris may be remedied by the 
simple addition to the mass of from 2 to 4 per cent 
of marshmallow root, finely powdered. With this 
treatment it is found the plaster will pot set for an 
hour at least ; and, moreover, the mixture becomes 
40 hard, on drying, that it may be sawn, filed, or 
turned, and in this condition is applicable to the 
manufacture of dominoes, dice, and numerous 
other smatl articles. If the addition of the marsh 
mallow root be carried to the extent of say & per 
cent., the time of setting is still further prolonged 
and the hardness of the mass of plaster, when cold, 
greatly augmented. Such a composition may also, 
while still soft, be rolled out on a*ylass tube, and 
thin sheets be produced, which possess the advan 
tage of not cracking when drying, and which may 
afterward be easily detached and polished by mere 
friction. It is found practicable to incorporate 
colors with the mixture, and by this means good 
imitations of some kinds of marble are produced 
by careful manipulation ; or the sheets or slabs may 
be painted upon when dry, and rendered quite 
impermeable by a process of polishing and varnish 
ing, the appearance being thus rendered «quite 
attractive, and all at a comparatively small cont 
Providence Journal, 


The Manchester Ship Canal 


Admiral Sir G. H. RIcHARDs, the acting conserva 
tor of the River Mersey, has submitted to the Con 
servancy Commissioners his annual report of the 
navigable condition of the Mersey. 

The following passage refers to those portions of 
the Manchester Ship Canal Works which actually 
pass through the estuary of the Mersey and displace 
a portion of the tidal volume, thus directly or indi 
rectly affecting the ebb and flow of the tidal cur- 
rent. 

The canal enters the estuary 8 miles within the en- 
trance, on the Cheshire shore, at a point just above EKast- 
ham Ferry. A straight training bank, 90U yds, in length, 
is in course of construction between the gates and the 
ferry pier, along which will be dredged a channel! 600 yds. 
wide, to admit ships of moderate draught into the canal 
at low water at the iowest tides, 

The flood of the canal was fixed at 11 ft. 10 ins. below 
the Liverpool datum known as “Old Dock Sill,”’ that is 
to say, about on a level with the lowest spring tides, the 
outer embankment to be built solid to the height of 14 ft: 
2 ins, above the same datum line. 

Hence it follows that the canal will at all times be ca 
pable of containing a depth of water amounting to % ft. 
until it reaches the first series of locks at Latchford,. 
The actual length of the canal which passes through the 
estuary is 13 miles 420 yde., but in several places the line 
passes either through salient projections of land, or is de- 
flected within and above the influence of a 21 ft. tide, 
thus reducing the length of the embankments which 
actually pass through and displace tidal water to a dis. 
tance of 7 miles 543 yde. 

The amount of tidal water displaced in the estuary of 
the Mersey by the canal works is calculated at about %% 
millions of cubic yards for a tide rising to 14 ft. 2 ins. or 
about 4% millions at a tide of 21 ft. 

A STEAMBOAT LINE on the Missouri Kiver be- 
tween St. Louis and Kansas City will be put in 
operation next season. The Madison, Ind., Ship 
yard Co. has the contract for the boats. 
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Elements of Weather in the United States of most Interest to Engineers, for the month of 
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WIND VELOCITY. PRECIPITATION. 
TEMPERATU RE. - Rain and melted snow. 
Degrees Fah. Miles per hour. | Direc- Inches. 
STATIONS. SEE at en - 
' ‘ | “ time of eisaisd aie No. 
Averuge | Max Min. | Kange.| Average. | Max. , otal. nw rainy 
ane Max. Vel. hours. | ‘dave 
NORTHERN CITIES. 
Northfield, Vt 35.8 aS 2 46 7.6 oe N 3.45 98 16 
Portland, Me 40.9 “a 20 “i 77 38 NE 7.9 3.40 1) 
New York City 16.9 65 2T a 11.1 37 sw 9.82 2.2 7 
Pittsburg. Pa. 43.5 60 20 49 47 24 8S 4.61 1.11 19 
Chicago, Il 38.5 57 12 45 10.4 3 Ww 3.49 1.47 7 
Omaha, Neb 35.3 Oo 7 SB 8.4 3 NW 0.87 85 2 
St. Paul, Minn 20.5 56 *—4 ) 6.8 26 w 0.97 5B 10 
Duluth, Minn 31.0 fy 1 5Y 7.6 34 NE 0.87 35 ll 
Bismarck, Dak 26.4 3 *—12 75 8.0 4x8 NW 0.15 15 1 
Average... %4 #9 92 517 | 8.0 35.0 | 3.58 1.3 11.6 
SOUTHERN CITIES. 
Washington City.. ....... 46.2 70 27 43 5.1 2 NW | 3.06 1.57 16 = 
Louisville, Ky............. 4.9 76 17 59 7.0 2 Ww | 5.99 1.65 16 
St. Louis, Mo - ’ 41.0 t 4 48 10.0 30C<~(NN Ww 4.43 1.» Il 
Savannah, Ga . 50.1 RS 29 54 7.0 32 NE 2.58 1.13 9 
Leavenworth, Kan pas 0.2 67 10 57 4.9 26 N | 2.77 1.74 5 
Jacksonville, Fla : 64.0 73 55 18 6.9 30 w 0.51 46 3 
Chattanooga, Tenn ¥ SOI 73 23 iO 6.6 36 NW | 6.4 1.74 19 
New Orleans, La i 58.7 sl 38 43 8.9 36 Be 2.18 .68 8 
Memphis, Tenn. 48.4. 7 2 53 7.7 36 W & NW) 5.21 1.79 1b 
Palestine, Tex 51.1 7 28 49 6.5 26 Ww 7.97 1 74 9 
Average... | 03 739 5 47.4 a1 32.2 | 4.11 1 86 
WESTERN CITIES. 
; * - : oe ‘i ‘ 
Helena, Mont.. . ....... 31.4 54 12 2 4.6 0 Sw 0.77 6 6 
Port Angeles, Wash....... 43.3 wo 30 30 3.2 7 w 3.20 .74 12 
San Francisco, Oal ised 58.6 q7 47 w 5.9 $4 N 2.90 88 7 
Salt Lake City, Utah. 39.0 61 26 3 4.0 w NW 1.4 .28 6 
Denver, Col 4 ; 82.4 60 3 57 5.4 34 NE 0.58 21 6) 
Yuma, Ariz ; 62.0 RB 36 47 6.5 2 N +*T 4*T 0 
Santa Fé, N, Mex 35.1 wo 13 47 77 23 NE | 0.45 0.23 
Average reas 43.1 Os 8s “Gs: Ot to Rae a ee 


) minus sign indicates below zero. 





Railways in China. 


According to the North China Dailg News of Oct. 
a1, HUANG TI-F¥ANG has convinced the Throne that 
the dignity of China demands that her railways 
shall be built with herown money. To this end ten 
per cent., which should amount to some $12,750,- 
000, is to be set aside annually from the ordinary 
revenues of the Empire, that sum being supplemented 
by a fund to be raised from the sale of official rank, 
which is expected to bring in something like $1,200, 
000 a year. It is difficult to know under what heads 
the reductions are to be made that will enable it to be 
set aside; for the Chinese budget is not in the habit 
of showing a surplus, and it is always with great 
difficulty that any extraordinary demands, such as 
must occur almost annually in a great empire like 
this, are met. It is not considered likely that the 
Roard of Revenue, of which WENG T’UNG-HO, the 
most determined opponent of railways, is president, 
will put itself out of the way to save money for this 
purpose. 


The Hong Kong Telegraph had the following par- 
agraph early in November: 


Apropos of the proposed grand trunk railroad between 
Peking and Hankow, of which the Viceroy Chang Chih- 
Tung bas been appointed Director-General, we hear that 
His Excellency intends to engage about a hundred trained 
Chinese mechanics from this colony to take up with him 
to Hankow for the purpose of taking charge of the rail- 
road workshops, which will be erected at Hankow and 
Wuchang. as soon as the Emperor's decree has been re- 
ceived authorizing the laying of the rails. We also learn 
that Mr. Tsar Stn Yuna, the Viceroy’s secretary, has 
written to a firm of commission agents in this colony for 
plans and estimates for three saw-mills, to be laid down 
at Hankow, It 1s stated that teakwood railway sleepers 
were at first intended to be used, and that a firm in Moul- 
mein, Rurmah, were communicated with upon the sub- 
ject a short time ago, but the high prices demanded ir 
the tenders will probably have a deterrent effect on the 
proporal, as we now learn that the officials are debating 
upon the feasibility of using Oregon pine as an alterna- 
tive, 


ROMAN PLUMBERS were either a little more par- 
ticular than their brethern of the present era, or 
the authorities compelled a detail that would be 
now undreamed of with our sbort-lived water pipes. 
The Commission in charge of the improvement of 
the city of Rome has unearthed great quantities of 
lead water-pipe, each plainly stamped with the 
name of the owner of the house, the year of the 
plumbing. the name of the consuls for that year,and 
that of the reigning emperor. In opening 82 miles 
of new streetsin that city, material has been found 
sufficient to add to our present knowledge a thou- 





*T indicates trace of precipitation. 





sand details concerning the baths, heating flues, 
water-pipes, and house sewer-pipes, the organiza- 
tion of the police and fire brigades, etc, 


PERSONAL. 








Mr. LEAVENWORTH, City Engineer of Manchester, 
Va., has resigned. 

Mr. Epwarp L. Root, C, E., died at Hancock, 
N. Y., on the 5th inst, 


CoL, Boone, General Manager of the Zanesville, 
Mt, Vernon & Marion Railroad, has resigned, 


Superintendent DONALD ALLEN, of the South and 
North Division of the Louisville & Nashville,has resigned. 


Mr. T. H. Dosson, Chief Engineer of the West 
Pennsylvania road, has resigned and will go South for 
the benefit of his health. 


Mr. E. T. JEFFERY has been offered and probably 
will accept, so it is said, the position of Second Vice- 
President of the Chicago, Milwaukee & St. Paul road. 


Assistant Superintendent Dickson of the South 
and North division of the Louisville & Nashville will take 
charge of the Henderson branch. 


Mr. GEORGE CowAN, a civil engineer, employed 
on the Canadian Pacific Railway, was run over by a 
Grand Trunk traip at Chatham recently, 


Mr. BENJAMIN NORTON has been elected Vice- 


President and General Manager of the Long Island Rail- 
road. 


Mr. T. D. KLINE, General Superintendent of the 
Mexican National road, will on Jan. 1 take the position 
of General Manager, vice Major O’BRIEN, resigned. 


Mr. J. W. HARLOW has been appointed to fill the 
position of Superintendent of the Savannah & Weetern 
Railway & Barking Co. made vacant by the resignation 
of Mr, W. H. MeCLintrock. 


Mr. JAMES E, McNAik, who for some years has 
been Superintendent of the Louisville, New Albany & 
Chicago at Monon, has been appointed Superintendent of 
the Ohio Falis Car Works at Jeffersorville, Ind. 


Mr. JAMES BROWN, one of the oldest railway con- 
tractors in the State, died at Rochester, N. Y.. Nov. 23, 
Mr. Brown built a part of the Rochester & Buffalo road. 
now the New York Central, and until 1883 was for thirty 
years a roadmaster on the same line. In token of his 
long service, the cOmpadiy, in 1883, allowed Mr. Brown to 
retire, and to draw the full pay of a roadmaster up to the 
time of his death. 


Mr. G. J. Aycock has been appointed Master of 
Transportation of the Illinois Central road. He is also 


given charge of the machinery department of the main 
line. 
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Mr. JAMEs D. CARSON, of Chicago, has been made 
Superintendent of the Louisville Southern. 


Mr, L. B. JACKSON has been appointed Superin 
tendent of Construction of the Chesapeake & Ohio, with 
headquarters in Cincinnati. 


Mr. ©. C. MALLARD has been appointed Assis 
tant Superintendent of Bridges and Buildings of tie 
Southern Pacific Line from New Orleans. 


Mr. V. O. CASSELL has been elected City Engi 
neer, of Portsmouth, Va., in place of Mr, Thomas K 
DwvYERr, deceased. 


Mr. ANTHONY JoNEs, Chief Engineer of the Long 
Island Railroad, has resigned, after seven years service 
with the company. 


Mr. JoHN W. HILL, the well-known hydraulic en 
gineer of Cincinnati, O., has been appointed Chief Enyi- 
neer, with the rank of colonel, on the staff of the new 
Governor of Ohio. 

Mr. Byron H. ELprineég, C. E., of Chicago, 1))., 
was married to Miss NELLIE A. BIRGE, of Heuvelton. 
N. Y,, at Chicago, on Nov. 26, 


Mr. CHARLES ROCKWELL, General Superintendent 
of the Columbus & Hocking Valley road, has been elected 
President of the Superintendents’ Association of Colum- 
bus, and also Chairman of its Executive Committee. 


Col. S. H. Lockett, C. E., has returned from the 
United States of Colombia, where he has been engaged 
for the past year in examining and reporting upon cer- 
tain engineering work in the interest of American capi- 
talists, 


Mr. GEORGE M. FARLEY, formerly Roadmaster 
of the Pennsylvania & Toledo Division, who went to the 
New York & New England as Engineer of Maintenance 
of Way, has been appointed Division Superintendent 
of that road. 


The General Manager of the Pennsylvania Rail- 
road has announced the promotion of Mr. W. B. Mc- 
CABE as Assistant Engineer of the West Pennsylvania 
Division, vice Mr. Thomas H. Dosson, resigned. Mr. 
J. K. JOHNSON has been appointed Supervisor to fill the 
vacancy caused by the promotion of Mr. McCAneE. 


Mr. J. C. STUBBS, the new Second Vice-President 
of the Chicago, Milwaukee & St, Pau! Railroad, nas re- 
signed his position with that company and will again 
assume the position of General Traffic Manager of the 
Southern Pacific road, at the request of the officers of 
the latter company, 


Mr. THOS. WALKER, the eminent English engi 
neer and contractor, famous asa builder of the London 
underground railways and as the contractor apd engi 
neer of the Severn tunnel, the Mersey tunnel, the 
Manchester Ship Canal, and other similar undertakings, 
died recently. 


Mr. R. A. CowAn, Assistant Superintendent of 
the Madison Division of the Chicago & Northwestern 
railway has been appointed Superintendent, vice Mr. G. 
F. BrpwE.L, who has been appointed General Superin- 
tendent of the Milwaukee, Lake Shore & Western Rail- 
way. Mr. CowAwn has been with the Northwestern for 
twenty-four years, and was Assistant Superintendent for 
five years, 


Mr. CLEMENS HERSCHEL. for the past ten years, 
hydraulic engineer for the Holyoke Water-Power Co.. 
has resigned, and will go to Newark, N, J.. where he 
will have charge of the construction of large water- 
works besides his duties fur the water-power company. 
Mr, HERSCHEL has been consulting engineer for many 
concerns, and has served on the State Railroad Commis- 
sion. 


Mr. B. H. EPPprERSON, Superintendent of the 
Mobile & Montgomery division of the Louisville & Nash- 
ville, has been promoted to the superintendency of the 
L, C. & L. division of the road, with headquarters at 
Louisville. Mr. Epperson succeeds Mr, J. C, Loomis, 
who goes to the Chesapeake & Ohio as assistant. to Gen- 
eral Maneger HARAHAN. 


Mr. W. W. CoLLINs, Superintendent of the Chi- 
cago, Milwaukee & St. Paul Ry., has been granted leave 
of absence for six months on account of ill health; dur- 
ing his absence Superintendent F. 8, ATKIN will bave 
charge of the Prairie du Chien and Mineral Point Divis- 
ions. Mr. R. R. Minturn, M. Am. Soc. C. E., is ap- 
pointed Acting Superintendent of the Northerr Division 
during this interval. 


City ENGINEER SPROATT, of Toronto, is still hav- 
ing some trouble with the faction of Aldermen opposing 
bim. A late resolution to remove him from office was 
met by the suggestion that any reform in his office 
should be commenced by making bis subordinates per- 
form the work he now does himself, and better still, to 
allow only the Mayor and the Chairman of the Board to 
visit his office and “summarily eject everyaldermen who 
went there to bother him.” 4 


Mr. Henry S. CRAVEN, late Civil Engineer 
United States Navy, died at the Naval Hospital in Brook- 
lyn on Dec.7, of acute angina pectoris. Mr, CRAVEN 
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was a son of the late Rear Admiral THomas T. CRAVEN, 
and was for a time an Assistant Engineer in the navy, 
and was transferred to the Civil Engineer Corps on March 
12, 1879. He was engineer of construction on the New 
Croton Aqueduct for some time, but was removed from 
office owing to want of harmony bétween himself and 
the Chief Engineer. He later returned to duty at the 
Boston Navy Yard and for sometime has been attached 
to the New York Navy Yard in charge of improvements 
going on there, He was 44 years old, 


Mr. THOMAS A. WALKER, late contractor for the 
Manchester Ship Canal, died recently in London, aged 
years. Mr. WALKER entered upon bis profession in 1845, 
and for seven years was on the staff of Mr, BRAssey. He 
then went to Canada, for Mr, BRASSEY, and was engaged 
on the Grand Trunk Railway and on tne New Bruns- 
wick & Nova Scotia Railway, It 1864 he made a survey 
of the Vitebsk and Orel. and in 1865 a survey of the Nile 
from the first to the fifth cataract for Mr. CHARLES 
MANBY. He was manager of construction on the Metro- 
politan District Railway, being engaged on that work 
from 1865 to 1871. Shortly after its completion he built 
the East London Railway from the Thames Tunnel! to 
Whitechapel. Among his later important works were: 
the railway from Dover to Deal, the Swansea Docks, and 
the Severn Tunnel. Mr. WALKER was an Associate of the 
Institution of Civil Engineers, 


BOOK REVIEWS. 


American Railroud Bridges.—By THEovoRe Cooper, 
Engineering News Publishing Co. 1889. Large &vo., «2 
pp. with many folding plates, Price $2.00. 

This reprint in book form of the excellent paper read 
by Mr, Cooper at the Seabright Convention of the Am. 
soc. C, FE, is intended te meet a demand for this data ina 
more handy form than that in which it was original! 
presented, One purpose of the paper is to show that the 
existing and accepted types of American railway bridges 
are the results of a true evolution: andto this end Mr. 
COOPER has given a most interesting sketch of the past 
history of bridge building in this country. This portion 
of the work has already been published in abstract in our 
issue of July 6, 1889, and it is only necessary to say 
here that this sketch commences with “The Great 
Bridge,” a pile structure built in 1660 across the Charles 
River between (Old Cambridge and Brighton, and con- 
tinues down nearly to the first half of this century. 
noting the chief wooden bridges and the beginning of the 
metal types of structures, 

While the historical portion of Mr, Cooprr’s work is 
interesting and instructive, the real value comes in with 
that portion relating to the designing, proportioning. 
manufacturing, and erection of modern bridges, and the 
relative merits of typical American railway bridges. 
The credit for the first attempt to analyze the strains in 
skeleton bridge trusses seems to belong to Mr. Squire 
WHIPPLE, the inventor of the Whipple truss, which is the 
prototype of the truss now most generally adopted in the 
United States. Mr. Warer.e published his thory in 1847, 
but it did not attract the attention that its merits de- 
served. Mr. HerMAn Haver followed, in 1851, with a 
treatise on bridge construction, but in his preface the 
author disclaims any knowledge of previous works on 
this subject, and his treatise was long a standard author- 
ity. These early explorers in an unknown theoretical 
field labored under the disadvantages of a defective 
knowledge of the calculation of strains in framed struc- 
tures, and they were without sufficient data as to the 
strength of materials in the forms adopted for use im 
skeleton trusses, and entirely without information as to 
the effect of concentrated engine load. 

The increasing use of iron as a material of construction 
made closer work necessary. and the gradually accumu- 
lating experience and tests of the materials used soon re- 
sulted im more elaborate theory and sounder practice 
But until sometime after 1860 all parts of a bridge were 
still designed on the basis of a uniform load of one ton 
per foot of track. About 1870 this practice was modified 
hy employing a somewhat heavier uniform load for the 
floor system than for the trusses; and the effect upon a 
bridge of the rapid growth of traffic and the constantly 
increasing weight of engines and cars was not fully ap- 
preciated until very recent times. 

The paper then goes on to mark the stages of modern 
iron construction, pointing out the important infiu- 
ence upon practice of the investigations made. during the 
construction of the St. Louis Bridge, upon the strength 
and properties of bridge material and the testing’of full- 
sized members and connections. In the building of the 
Cincinnati Southern Bridge, Mr. BouscaARen also made 
an important step forward in using an engine and train 
Magram for the live load,instead of the old uniform load, 
and in requiring that full-sized comoresssive members 
should be submitted to test to determine their ultimate 
strength and elastic limit. The Erie Bridge specifica- 
‘‘dns, drawn up by the author in 1878, were the first gen- 
e al snecifications covering the designing, proportioning. 
and detail of construction with a completeness that gave 
the railroad company the benefit of competition in con- 
struction and that yet assured cértain fixed results in 
service, It was‘also the first specification or paper on 





bridge construction to entirely omit that ‘relic of ignor- 
ance, “the factor of safety.” 

The treatment of equivalent loads, on the Brie basis, is 
considered, and the strength of materials and parts of 
skeleton structures comes next, the latter portion being 
chiefly historical. In connection with the manufacture 
of bridges, it is stated that there are now more than forty 
companies in America manufacturing railway and high 
way bridges, and it is estimated that these shops have 
a combined capacity equal to 200,000 tons per annum, or 
the equivalent of %) miles of 100-ft, single-track railway 
spans. The typical American bridge-shop is deseribed as 
to the arrangement of its several departments, the separ_ 
ate members entering 
ture, 


into a bridge and their manufac- 
The erection of bridges is treated in a chapter by 
itself, and many cases of specially rapid construction are 
noted; the last of these shows by successive photographs 
the erection Of the two 51%-ft, channel spans of the Cairo 
Bridge in 18#4, with a total weight in one span of 2,055.00 
ibs, The first span was swung in six days; and the false- 
works were then taken down, piles drawn and redriven 
under the second span, and the false-works again put up. 
The whole time covered by the erection of the tw 
and change of piles and false-works, as described, was one 
mouth and three days, including five days lost in waiting 
for the completion of the masonry. The water was %) 
ft. deep, and the false-works stood 104 ft. above water 
The typical American is the pin-connected 
truss, Only a few hundred feet ont of ae aggregate of 
210 miles of railway bridges in the United States being 
of any other type An interesting exhibit in this work 
is the amount and kind of railway bridges in the United 


spans 


bridge 


States, as collated from the official reports of the 
Railroad 


Stute 
The double-track bridges are 
all reduced to single-track for the purpose of comparison 
and the summary for 60,000 miles of railroad reported 
shows 6,071,946 lia. ft. of bridges and trestles, or an av- 
erage of about 100 ft. per mile of track. On this basis 
the 160,000 miles of railway in the United States would 
have about 3.990 miles of bridges and trestles. The 
failure of bridges is the subject of the last chapter, and 
the author believes that the report as to the number ot 


Com missioners. 


such failures bas been magnified and distorted, and 
gives his reasons for such belief. 
An appendix includes «a valuable abstract of recent 


tests on fuil size bridge members in a series of tables. 
Sixteen folding plates exhibit various types of wooden 


and early iron bridges, 


PUBLICATIONS RECEIVED. 
finnal Report of the Chief of Engineers US Ary. 
1sa0 

According to this report. there were 109 offl-ers hold- 
ing commissions in the Corps of Kngineers, U.S. Army 
at the end of the last ficeal vear, exclusive of 26 more 
on detached duty. Our sea coast defences are in the 
same inefficient condition that has obtained since the 
civilwar, andtheir apeedy improvement is again fer 
cibly urged The magnitade ef the work eontem- 
plated in this direetion mav hbejudged from the faet 
that the completed projects for batteries, casemates and 
turrets for this purpose, exclusive of guns and cun 
nlatforms, amounts in round fAlgures to over $7.500,000 
for Boston: #16 200,000 for New York: $7,600,000 for 
Hampton Roads: and $5,950,000 for San Franeiseo. An 
appropriation of $5,000.000 is asked for 1890-91 ty) eam 
mence work at the points named. The main part of 
the renort is. of eourse, devoted to river and harbor 
improvements. but as this detail covers about 40 pages 
no ab<tract can be of value in the space at command 
The Mississippi River Commission asks for $5,621,250 
for the year ending June 30, 1891 Of this amonnt 
$4,000,000 is for the Mississippi River from the mouth of 
the Obio to the Head of of the Passes. The Missouri 
River Commission wants $2,760,000 for improvements at 
various points. The plans and locations of 21 bridges 
over navigable streams were approved of in the year 


Report of J. J. R. Cros, C, E., ow the extent of the 
tirst works to he constructed forsupplying water to Sv 
racuse from Skaneateles Lake. New York, 1889 En- 
gineering & Building Record, Printer. 

This ie practically a supplement to the previous re- 
port of Mr, Croges and treats of the capacity of the first 
works required for obtaming water from Skaneateles 
Lake. The initial supply is put down at 15,090,000 galis.daily, 
for reasons stated in full in this report. A series of tables 
upon the growth of population and the consumption of 
water in American cities will be found intere&ting read- 
ing. 

—Interstate Commerce Commiasion,— Proceedings in the 
case of Wm. L. Rawson ve, the Newport News & Missis- 
sippi Valley Co. et als. Pamphbiet. 16 op. 

The gist of the decision in this case is: “The amend- 
ment of March 2. 1889, has no effect on cases then pend- 
ing. No order will be made to annul a tariff discontinued 
long before the complaint in referefice to it was made.” 


~—Examinations: Their Uses and Abuses.—A Lecture 
delivered at Queen's Coliege. University of Melbourne, 
before the William Ouick Club. by Prof. Kernot, Mel- 
bourne, 1889, Pamphlet, pp. %. 


A very sensible paper, which we wish we could give 
space to republish in full, but from which we shall make 
some extracts. 


SOCIETY PROCEEDINGS. 


Engineers’ Club of St. Louis. A 
Dec. 4; Vice-President NipaHer in 
members end 3 visitors present, 

Mr. ROBERT MOORE submitted a report from the Stand 
ing Committee on Collection of Local Engineering Data 
The information furnished the committee was of great 
and permanent * Fuels” was in 
preparation by but had not been com- 
the 
committee be continued and requested to present a fina 


meeting was heid 


on the chair; 3 


value. Some data on 
Prof. Porrrr, 
pleted in time for this report It was ordered that 
report as Soon as convenient 


The Special Committee on Nominations of Officers for 


the coming year reported as follows For President 
FP. EB. Nienen; Vice-President, Gro, BuRNet; Secretary 
W.H. Bryan; Treasurer, Cuas. W. Mecourr: Directors, 


hk. D, Merer and 8, B. Russen.; Bibrarian and 
J. I, JOHNSON; Manager, J. A. 
The report was accepted and 


Manage: 
SEDDON 

the 
For Vice-President, 8. B 


additional 
Rus 


following 
made 
seELL: for Director, F. H. Pony 

Prot. Nipner that Prof. T. c 
HALL, Superintendent of the Coast Survey, would 
St. Louis soon: it was ordered that the 


honminations were 
announced MENDEN 
visit 
President extend 
an invitation to Prof. MENDENHALL to address the 
Prot 


club 


also that the club extend to MENDENHALL a ban- 
quet while in St. Louis, 

Ex 
and Treasurer, 
the latter being referred to the Executive Committee to 


The annual reports were then presented from the 
ccutive Committee, Secretary, Librarian 


he audited 
Mr 
Fire Streams was discharged 
ordered that the 
Quarters be tncreased from three to tive. CoH, BE. D 
MeE'ER and Mr. Gro. BURNET were appointed ad 
ditional members of this committee. 

Mr, N. W, Perains, Jr, then addressed the club on the 
subject of “ Adding Machines,” 
ticularly of the 


Moonk, the Committee on 
On motion of Mr, Skppown 


On motion of Rone 


it was Committee on Permanent 


the 


His paper treated par- 
invention of W. 8S. BuRRovGHs, of St. 
Louis, one of which was shown A full deacription of 
the construction and operation was given Separats 
parts of the machine were also shown, and its powers 
were demonstrated by a practical test. The subject was 
Mesars, Ronerr Moore, W. W. PENNEY, 
Eo, FLaAp, Geo, Burner, J. A. SeppoN,and M. L, Hor- 
MAN. The machine was specially intended for use in 
banks, clearing houses, etc. It appeared, however, (o be 
of limited use to engineers, whose work requires but 
little computation of this kind. Mr. HoLMAN stated, as 
his experience, that no calculating machine had yet been 
found to be of real advantage to engineers, from the fact 
that the problems considered were of so varied a nature, 
and the number of times which any given process bad to 
be repeated, in identically the same manner, did not 
justify the use of mechanical devices, 

Wa. H 


discussed by 


BRYAN, Secretary 


Iowa Civil Engineers and Surveyore Society.—Th« 
second annual meeting will be held in the City Hal! at 
Des Moines, commencing Friday, Dec. 27, 1889, at 2 P.M. 
All members are requested to be in attendance. Practis 
ing civil engineers and surveyors of this or other States 
are invited to be present, 

Sern DPRAN, Secretary. 
GLeENwoon, Ta 


New England Railroad Club \t the monthiy 
meeting of this club at Boston on Dec, ll. the subject 
for discussion was “Railroad Signals and Signaling.” Mr. 
RK. H, Sous, of the Union Switch & Signal Co., presented 
a paper on the subject. 


Eogine*ring Association of the Southwest The 
regular meeting was held at Nashville, Tenon., Dec. 1°. 
A paper by Mr. Epwin THacwer on “The use of the 
Slide Rule by Engineers and Architects,” was read. 


Liverpool Engineering Society.—The fifth ordinary 
meeting of the above Society was held on Wednesday 
evening, Nov. 27. Mr. F. Hupwesron, Assoc. M. Inet. 
C. E., Viee-President, in the Chair. The principal event 
on the evening's programme was the adjourned discus- 
sion of a paper read on the 13th inst. by Mr. Grorar 
FARREN, Assoc, M, Inst. C. E.. entitled “ The Stability of 
Earthwork and Masonry Dams.” 

Mr. PARREN first gave a brief resuméof his paper, and 
the Chairman then opened the discussion, which we« 
continued by a large number of the members present. 
the majority of whom dwelt upon the advantages of 
gravity over circular dams. Mr. Cnarues H. Darnat- 
SHIRE read some interesting particulars, from an Ameri- 
can source, of the “Mode of Construction and Cost of th- 
Bear Valley Dam iv America,’ which had been referredto 
inthe paper. The whole of the speakers concurred with 
Mr. Farren in his opinionJas to the great stability of 
the Vyrnwy Dam. 
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Coming Technical Meetings. 


Western Raliway Club, Chicago, Ill. — Next meeting, 
Dec. 17. Rooms in the Phoenix Building. 

Engineers’ Society of Western Pennsyivania.—Next 
meeting, Dec 17. Secy., 8. M. Wickersham, Pittsburg, Pa. 

Boston Society of Civil Engineers.— Next meeting, Dec. 
18. “ Venti ation of School Buildings,”” Wm. E. McClintock. Dis- 
cussion on “ Ventilation.”” Secy., 8. E. Tinkham, City Hall. 

American Society of Civil Engineers,New York.— 
Next meeting, Dec. 18 Annub! meeting, Jan. 1. Secy., John 
Rogart, 127 E. 23d St. 

Engineers’ Club of St. Louls, Mo.— Annual meeting, Dec. 
18 Address of the Retiring President, E. D. Meier. “The Spread- 
ing of Contacious Diseases by Railways,’ J. 0. W. Beicher, 
Seoy., W. H. Bryan. 809 So. 7th St. 

Engineers’ Club of Philadeiphia. Pa.— Next meeting, 
Dec. 21. Seoy., Howard Marphy, 1122 Girard St. 

Western Society of Engineers, Chicago, Ill.—Next 
meeting, Jan. L Secy., J. W. Weston, 78 La Salle St. 

Eng!neers’ Clubof Kansas City, Mo.—Next meeting, Jan, 
6. Seoy., Kenneth Allen, 200 Baird Building. 

Civil Engineers’ Club, Cleveland, O.—Next meeting, Jan. 
14 Secy., C. O. Palmer, 22 Cedar Ave. 

New York Railway Club.—Next meeting, Jan. 16. 
at 113 Liberty St 


Rooms 


Wr comment at some length below on the 
general phases of the Dock Department in- 
vestigation, but there is one particular phase 
which it seems to us that ordinary justice 
requires should be especially emphasized. 
Not without reason was it declared long ago 
that ‘* Cresar’s wife must be above suspi- 
cion.”’ The mere fact of investigation 
smnirches the character of the most upright 
man, as of the most virtuous woman, under 
the best of circumstances, when there is every 
disposition to mete out exact and equal jus- 
When even the disposition to do justice 
is lacking, the more cruel is the injury; and 
it stands out upon the face of the record of 
this inquiry that there was not even the pur- 
pose to do justice by hearing both sides, while 


tice. 


there was an evident purpose to iterate 
and magnify certain alleged facts which might 
look bad to the general public, but which en- 
gineers can see at once do not necessarily or 
probably imply the slightest irregularity. 
WHETHER or not the real purpose of the in- 
vestigation be, as is publicly charged, to make 
a “clean sweep” of the department, and 
more offices for Tammany, we do not know. 
A few days more will make this clearer, But 
whether this be so or not, aud whether the 
investigation has reached everything that 
might be revealed or not, we deem it but sjm- 
ple justice to say that, after careful examina- 
tion of the testimony so far taken, we find 
nothing which can fairly raise even a pre- 
sumption against the integrity of Chief Engi- 
neer GREEN’s administration of the Dock 
Department; and we may go further, and 
say that there is no engineer in the city of 
New York, and certainly no other person serv- 
ing the cityin any capacity, in whose integ- 
rity the great body of the profession would 
feel more confidence than in him,—a confi- 
dence which assuredly will not be weakened 
by the ridiculous collapse of the “ charges ”’ 
attempted against him. 


* — 


UNFORTUNATELY, charges are apt to travel 
faster and farther than the knowledge that 
they have collapsed, as we have noted, but 
within the limits of the engineering pfo- 
fession at least, we deem it a duty to make 
an effort to prevent this. Our readers will 
bear us witness that we have not been slow 
to denounce official irregularities and mal- 
prac ice whenever they occurred, when such 
denunciation seemed just, and we shall con- 
tinue todo so. Should this Dock Department 
investigation ever be continued and ever 
show any genuine grounds for complaint 
as against the Engineer Department (it has 
shown such already as against the Com- 
missioners) we shall not hesitate to make 
that fact as public as we now make the denial 
of it; but unless and until this is done we 
feel ajl the more bound to protect, so far as 
we may,the reputation of one who is high 
up on the short list of city officials who have 
a reputation worth defending, and who has, 
so far, been simply slandered by a sham in- 


vestigation which condemns itsself by its 
form at once and by its substance when 
examined. 


a 


In connection with our recent remarks on 
bridge floors and guard rails, and with the 
case ofa broken axle on a Brooklyn Bridge 
eable car on Dec. 3, we call attention to the 
fact that there is a very dangerous piece of 
track on the Brooklyn Bridge railway. Just 
outside the Brooklyn station is a piece of iron 
viaduct or trestle, over which the incoming 
trains run at considerable speed, the cable 
having been released. The ties are not 
placed close together, and there is no guard 
rail of any kind, only a narrow plank spiked 
to the ends of the ties. Should a derailment 
oceur on, or even near to, this part of the ap- 
proach, one or more of the cars would almost 
certainly fall over either onto the roadway on 
the right or the promenade on the left, a dis- 
tance of about 5 to 10 ft., the promenade and 
roadway being on an incline. Such an acci- 
dent to a crowded train could hardly occur 
without very serious results. There is no 
reason why proper precautions should not be 
taken here before a disaster calls attention to 
their need. It is said that additional guard 
rails are to be laid on the bridge. 


—_——- 


Tre New York World, tor Sunday, Dee. 8, 
prints a rough perspective view of a bridge, 
and follows it with an extract from the Lon- 





the public interest, 


don Penny News, describing the Forth Bridge. 
The statement that ‘the above view of this 
gigantic structure was taken from the South 
Queensferry end, and conveys a good idea of 
the grand engineering work,” is a little ab- 
surd in the light of the fact that the bridge 
illustrated is the new drawbridge over the 
River Thames, at New London, Conn.. 
U.S. A. A draw span, an American locomo- 
tive on the bridge, and an American tug in 
the water are added as helping out the illu- 
sion. Our progressive contemporary prob- 
ably did not get the right cut out in time, and 
slipped this in with the idea that the com- 
mon folks would not notice the change. And 
the readers of the World probably thought it 
was all right. 





+—__— 


AN interesting fact in regard to the solid 
floor bridges which we have been recently 
illustrating, is that the cost of some solid floor 
bridges of 28 ft. span, which leave the top as 
clear as an earth roadbed, was actually less 
than the cost for through plate girders. That 
these floors are destined to become increas- 
ingly popular, and that they will fully justify 
their existence when all the elements which 
should be taken into consideration are duly 
allowed for, seems to us too clear for doubt. 


* ened 


The Dock Department Investigation. 





The investigation of the Dock Department 
of this city, which was brought to so ab- 
rupt and suspicious an ending this week, has 
been far from satisfactory to a public that 
supposed at the start that the Commissioners 
of Accounts had an honest and legitimate pur- 
pose in examining into the methods and ad- 
ministration of the present Board. If the 
commissioners hud any such purpose, Corpo- 
ration Counsel CLARK, who was the active 
agent in this investigation, has pursued a 
method of getting at the information sought 
for which must appear unfair and mislead- 
ing. 

We are not inclined to defend the Dock 
Commission, for if the investigation proved 
anything at all, it was that as a body they per- 
formed their duties in a very loose manner, 
and were anything but alert in looking out for 
But we do take a decided 
interest in the conduct of engineering affairs 
in that department, and protest against the 
outrageous methods of examination by which 
the public was adroitly led to believe that 
there was inefficiency, or even worse, in 
the engineering staff of the department. 

The plan of examination adopted by the 
Corporation Counsel was most questionable, 
and seemingly purposely selected to confuse 
and if possible criminate the witness. It was 
wholly one-sided, insomuch that Mr. Crark 
did not so direct his inquiries as to obtain full 
information about the subject in hand, but 
those questions were selected that were best 
adapted to put things in their most un- 
favorable light, and when the witness had 
been badgered into answering in a manner 
that, without a specific charge, left the case 
open to the darkest suspicion, he was abrupt- 
ly stopped, and another and entirely differ- 
ent line of examination taken. The witness 
was without counsel, he was utterly unpre- 
pared as to the line of examination, and was 
not permitted to explain circumstances, con- 
ditions, ruling, precedent, or‘office policy. Any 
such explanation of the engineering irregular- 
ities ‘discovered’? would have cleared aray 
the clouds of suspicion cast upon them by the 
Counsel. Ifthe purpose of Mr. CLARK was to 
befog press reporters, and through them the 
public, and to build up a structure of charges 
carefully planned by him in advance, he was 
eminently successful. 
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S, CANADIAN PACIFIC RAILWAY. 


Dp By E. P. C. GIROUARD, Asst. ENG. INT. R’y OF Maine. 
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As an example of what we mean, we will 
take the case of the dock on the Harlem 
River, which by its failure was made “to 
prove” the lack of engineering skill in 
the Chief Engineer. The dock did fail, 
but the witnesses were not permitted to 
explain that it was but a temporary struc- 
ture, placed on yet undetermined warcen 
lines, and purposely designed to be easily 
removed when the time came for such re- 
moval; that it took the place of a deep 
timber crib which would have cost more to 
build and much more to remove than the pile 
and crib structure adopted; and finally, 
that the failure was not due to the engineer’s 
plan at all, but to the fact that the rear 
rip-rap wall, designed to be carefully put 
in with 1 to 1 slopes in such a manner as 
to protect the piles against thrust, was care- 
lessly built with a steep river-slope, and Was 
thus unable to stand against the push of the 
inside filling put in later. It may be fairly 
‘harged that the inspection during con- 
struction was insufficient; but the Chief 
Engineer was not the inspector and his 
plans were not at fault. As a proof of the 
latter statement, other temporary bulkheads, 
built by the department on the same plans, 
stand with a very slight bulging. 

The settlement of certain portions of the 
river-wall is also made the foundation of 
a charge of poor engineering, a charge mag- 
nified to enormous proportions. The Cor- 
poration Counsel carefully avoided the ad- 
mission of any testimony tending to show 
that this wall, in parts, was built over mud 
150 ft. or more deep, and that to have carried 
this wall to a firm foundation by ancient 
methods would have entailed expenditure 
out of all proportion to the purpose in view. 
ihis wall, supported on vertical and inclined 
piles and a rip-rap of wide base, was the 
design of Chief Engineer Green, and he 
was especially commended at the time, by 
engineers whose long experience enabled 
them to appreciate the difficulties overcome, 
for his ingenious and economical plan for 
bridging over these soft mud bottoms. In 
their case a vertical settlement was provided 
for, and in many cases expected; and the 
remedy was simply the addition of another 
course of granite where it was most easily 
applied, that is, on top. 


That these two charges practically cover all 
the faults of engineering which the Corpora- 
tion Counsel picked out of fifteen years of eon- 
tinuous service as engineer of the depart- 
ment, seems very much like proof that it 
was only with difficulty that he found ground 
for complaint at all. We give no weight 
whatever to the testimony of an employé 
of the lowest grade, discharged for drunk- 
enness over six years ago, who testified 
as to the dumping of dredged material 
back into the dock from which it was taken. 
While any such rascality proven would seri- 
ously reflect upon the alertness and adminis- 
trative efficiency of the Chief Engineer, sworn 
testimony of the kind quoted unhappily can 
always be obtained for a few dollars, or even 
to satisfy a personal grudge against a for- 
mer employer. Had this charge been true, no 
doubt additional and more weighty evidence 
would have been at once brought out. 


The forced admission of one witness, that at 
times he “‘ guessed ’’ at the quantity that was 
to be dredged from a dock, in making out 
his preliminary estimate of ‘** probable quan- 
tities,’ was so twisted by the examining at- 
torney that a number of the press reporters 
understood, and so reported, that the dredg- 
ing companies were paid on guess-work 
quantities, No mention was permitted that 
the contract and specifications on which this, 





ENGINEERING 


renee ee ee eee eee 


NEWS 


or any other, work was let specifically stated 
that the contractor “admits and agrees ”’ that 
“the amounts and quantities of materials to 
be furnished or work to be done, as stated in 
the proposals for estimates for said work, are 
approximate only, and that he has judged 
for himself as to the accuracy of such esti- 
mate and statement.’’ The method of meas- 
urement of the material after it is dredged is 
plainly described in these specifications as 
carried out. No engineer need be told of the 
material difference between a preliminary es- 
timate and a measurement of pay material. 

The testimony relating to the rental of dock 
property, besides being somewhat foreign to 
the purpose of this present comment on 
methods of investigation, was so imperfectly 
handled, as far as the real conditions control- 
ling this rental were concerned, that its only 
value, though a sufficient one, was to show 
that there was work for the Legislature to do 
in remodelling the entire administration of 
the city’s water frontage. The wharf proper 
ty of New York as now held is an exceedingly 
knotty and difficult subject to understand; 
and one not at all adapted to a one-sided 
examination, if the powers and duties of the 
Dock Commissioners and their actual respon- 
sibility for the cendition of affairs alleged, 
were to be honestly and thoroughly sifted. 
On another page our readers can form for 
themselves some idea of the difficulty of dis- 
entangling this problem of control of and 
revenue connected with the water frontage of 
New York. 

As first stated, this investigation simply 
does not investigate; and if current rumor be 
correct, that under it lies a purpose to pro- 
mote the interests of a faction at the expense 
of individual reputation, we can only deplore 
the condition of our body politic which would 
permit such an outrage. It is difficult, if pos- 
sible at all, for a man of the most unblem- 
ished character to entirely remove from the 
public mind the suspicions sown in investiga- 
tions conducted as was this. To the engineer 
especially, his reputation as an honest and ex- 
perienced man is his sole capital, and to blast 
this ortoinjure it in the slightest degree, 
without just cause and full proof, is morally 
worse than highway robbery. 


Civil Engineers vs. Line Officers in the 
Bureau of Yards and Docks. 





The last Annual Keport of the Chief of the 
Bureau of Yards and Docks, of the United 
States Navy, is before us: and while it is an 
excellent report generally, there is one recom- 
mendation in it against which we must pro- 
test, in the name of the engineering profes- 
sion and for the general good of the Govern- 
ment, Chief of Bureau Wuarre says that it is 
“very necessary”’ that a line offer of the 
navy be detailed as his assistant, and urges 
for this officer the highest pay of his grade 
while serving in that capacity. This same 
document reports that the expenditures of the 
bureau upon yards, stations, ete., was $1,547- 
150.51, for the year ending June 30, 1889. Out 
of this total $999,966.89 was spent upon “ yard 
improvements,’’ and $312,646.87 upon “ repairs 
and preservation.’”’ This is an aggregate of 
$1,312,613.76 expended upon works of a purely 
engineering nature: and the estimated cost 
for the present fiscal year of similar work is 
$1,308,755. 

The great bulk of the real work of this 
bureau is thus very evidently of a kind that 
belongs to the province of the civil engineer; 
and it is a civil engineer and not a line officer 
who should properly be at the head of this 
bureau, if its work is to be intelligently di- 
rected. The line officers of our navy are, asa 
class, perhaps, better educated and better 


HBA 


trained, so faras a navy without ships will 
train them, than officers of a like profession 
among European nations; and the publica- 
tions of the Department and the proceedings 
of the Naval Institute bear witness to the value 
of their labors in the direction of improve- 
ment in ships and armament, But in this 
training, civil engineering plays a very sub- 
ordinate part, and of valuable experience they 
have none. 

Submarine construction of the most diffi- 
cult character, such as is now in progress in 
Brooklyn, and is very generally the char- 
acteristic of the work the Bureau of Yards 
and Docks is engaged upon, is only taught in 
the broad school of experience; and it is this 
experience and practical training alone that 
make the opinions and plans of the engineer 
valuable. It is certainly not in accordance 
with the fitness of things to put at the head of 
a department, spending almost one and a half 
million dollars annually upon strictly engi 
neering works, an officer who knows nothing 
about vivil engineering And the matter 
would only be made worse by appointing as 
the chief assistant of this head of the bureau 
another line officer, like his chief in the one 
respect tnat neither is fitted to pass an intelli 
gent opinion upon the merits of plans which 
nevertheless require “their approval’ before 
they can be executed 

Foreign nations manage this thing differ. 
ently: and England, with all her traditions 
and sinecure offices, puta engineers in charge 
ft her public works of all kinds. The present 
organization of our Bureau of Yards and Docks 
is only asurvival and a traditi:n: and it would 
be quite as sensible to put a line officer in 
charge of the later Bureau of Steam Engineer 
ing as to make him officially responsible for 
the work of the civil engineer. 

**Every man to his trade”’ is a homely say- 
ing that should apply to government us well 
as to private occupation; and office to the 
man best fitted to fill it should be equally 
applicable in this case. The engineer now 
does al! the work that is ofany real value to 
the Government, and this work would be 
enhanced still more in value if the engineer 
was ennbled to consult with the best and 
most experienced man in his own professional 
corps. as his chief, rather than with an official 
who cannot, and does not, have any sympathy 
with him in the matter under discussion and 
is not in possession of the experience neces 
sary to appreciate suggestions or to assist in 
the solution of knotty problems 

And lastly, but by no means less worthy of 
consideration, is the fact that whereas the 
law governing this Bureau distinctly says 
that ‘there shall be a civil engineer at the 
Bureau,’ po such officer has been detailed 
there for duty for years past. With many 
millions to be spent in the near future upon 
new navy yards, works demanding the highest 
grade of civil engineering knowledge and ex- 
perience, the present organization seems 
painfully absurd; and it should be the duty 
of the Navy Department to make a speedy 
change in the interest of common sense and 
good government. 


The Howe Truss Strut Problem. 


This “ever charming, ever new” problem, 
of which correspondents have given elaborate 
solutions in our recent issues,is one that 
periodically comes up for discussion, and 
which is usually considered from a theoreti- 
cal rather than from a practical point of view, 
orin a general rather than a special manner. 
While we do not dssire or intend to give 
space to further communications on the sub- 
ject, we may perhaps say a few words on the 
subject ourselves, 


he 


* « 
a mien ap mae ge De 


ARETE 


= 
win nk hee idiners 


566 


ENGINEERING NEWS 


December 14, 1889 


Cannan ener reer eres eS, 


There is given a rectangle whose height is a 
and whose width is 6, and it is required to in- 
scribe within it another rectangle whose 
breadth is c and whose length is. What is 
the value of 2 in terms of a, 4, andc? Such is 
the general problem, in which no restrictions 
are placed upon the value of a, b,andc. The 
special problem, however, is that in which the 
given rectangle is a panel of a Howe truss, 
where ) is sometimes nearly equal to @ and 
rarely or never is less than 4a, and where c, 
side of the angle block, is usually quite small 
compared with either a or b. These necessar) 
restrictions, which do not appear to have been 
considered by our correspondents, make the 
practical solution very easy as compared with 
that of the general problem of the two rect- 
angles. 

There is, however, no mathematical diffi- 
culty in solving the general problem, and it is, 
in fact, much easier to derive an equation for 
the length « than many of our correspondents 
have imagined. ‘Thus, let z be the angle be- 
tween the lines ¢ and x; then the angle be- 
tween the lines ) and ¢ is also 2, and we have 
the equations, 

a OUR a eerin< 

b= reine € COB & 
which contain the two unknown quantities 
rand 2z Eliminating 2 by simple algebraic 
work, there is found 

m—(a b? + 2e*%) a? +4ahberx =(a?' + bh coe 
which is a biquadratic having four roots, 
whose values can be algebraically expressed 
or numerically computed for any given 
case, by the well known mechods stated in 
the text-book. Such is the solution of the 
general problem, simple, complete, and final, 
deduced without reference to ellipses, hyper- 
bolas, conchoids, or other paraphernalia, 
whereby often discussions are complicated. 

The numerical solution of a biquadratic 
equation involves, however, a great amount 
of tedious work, for it depends upon the soln- 
tion of a cubic, and this in its turn upon that 
of a quadratic. The Howe truss angle block 
problem is indeed rarely practically solved in 
this way, but by short-cut approximate meth- 
ods. Bearing this in mind, and also the fact 
that cis small compared with 5, and that b is 
greater than } a, it appears perfectly possible 
tu state a practically correct formula for the 
value of .r, which shall be easy of application. 
Our consulting mathematician furnishes the 
following formula as a satisfactory solution : 
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and he states that this has the great merit 
that it becomes exactly correct either when 
c= 0,or when a= b,and that it approaches 
perfect correctness the nearer these condi- 
tions are fulfilled. For instance, lot a = 20 ft., 
b= 12ft.,andec=10ins. Then the solution 
of the biquadratic gives 2 = 22.60 ft., but by 
our practical formula scarcely one-tenth as 
much time and labor is required to find the 
value a = 22.59 ft. 


Those who like to enjoy the pleasure of dis- 
cussing the kind and position of the four roots 
for all possible values of a, b, and ¢ must, of 
course, confine themselves to the biquad- 
ratic equation. But those who wish merely 
the numerical vaiue of 2, for the case of a 
Howe truss panel, can searcely do better than 
to’ compute it from our practical formula— 
and then check it by a large scale drawing. 
For any common dimensions the result will 
not vary more than 0.01 ft. from the true root, 
andif a closer value is desired, simple sub- 
stitution in the biquadratie will, after one or 
two trials, furnish the root more accurately 
than a steel tape can measure it. 

The problem of practive is further compli- 
vated by the fact that the actual Howe truss 
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panel is not a perfect rectangle, but a trape- 
zoid, being made such in order to give a 
proper camber to the bridge. The only 
proper method for determining the length ef 
the actual Howe truss brace, therefore, is 
some practical rule like that given in our last 
issue op the Canadian Pacific Railway; and 
with this statement we close the discussion of 
this old problem in fhese columns, for at 
least a year. 


CORRESPONDENCE. 


The Prismoidal Formula for Earthwork 
Computations. 


SCRANTON, Pa., Nov. 30, 1889, 
To THE Epitok Or ENGINEERING NEWS: 

You will certainly pardon me for feeling amused at the 
neat way in which you retort upon yourself the some- 
what uncalled-for remarks that you make in your issue 
of November 30, regarding a few comments on the pris- 
moidal formula extracted from my letter to you of the 
lith inst, I refer, of course, to the obvious error you 
make in attempting to correct (under the mistaken no- 
tion that it needed correction) my calculation of the 
volume of a suppositious solid with end areas equal to 
vero, a nid-section of | sq. {t. and a length of 6 ft,, by the 
prismoidal fortaula, 


Let me also add here that [ think you pervert the plain 
intention | bad in giving the example in question, 
which was simply to show, by an extreme case, that the 
prismoidal formula only holds wher the mid-area “ lines 
up’* with the end areas. But enough of this, J am in- 
terested in what you say regarding the circumstances 
under which averaging end-areas may give too small) a 
volume. I am not sure, however, that I fully understand 
all that you assert in regard to this subject. You say 
* another (case) is a right-an@led triangular pyramid, in 
which one end section is a vertical line and the other a 
horizontal line.” I do not, I confess, form a distinct 
mental picture of this solid. Further on you say: “For 
instance, if two end sections differ 10 ft. in center height, 
the simple interposition of another section will add about 
cu, yds. to the end-area volume.” ete. Here again, I 
do not grasp the conditions, as the data seem incomplete. 

One case which you cite, where averaging end-areas 
gives too small a volume, that namely “ when the deep- 
est centre height happens to be at oné end of a solid, and 
the greatest width at the other end,” seems to hold good, 
as can be shown, I think, by splitting the solid longitudi- 
nally through the centre heights, when the proof given 
by Prof. GILLESPIE in the later edition of bis “ Roads and 
Railroads” will apply to the two separate parts, and con- 
sequently to the whole. This fact I was not aware of 
when I wrote you my letter, I presume it may not be 
sxenerally known ; I find it given by Prof. GiLLEsPrE, who 
alone, [ think, among the authorities I have hastily con- 
sulted since, fully shows the application of the prismoida! 
formula to this class of solids. Ido not think this case 
would be a rare one in practice, and in any event it 
strengthens the argument in favor of averaging end- 
areas, in that it shows there is a chance to “even up* 
errors. 

I join you in your admiration of what you truly call 
“that remarkable formula,’’ namély, the prismoidal. 
only I think that, practically, there are some cases to 
which it applies better than to others, By the way, a8 
stil] another case to which it applies—at first sight a little 
strange, but on reflection sufficiently obvious—may be 
mentioned tbat of the two pyramidé already spoken of+ 
if they be juxtaposed at the apexes, instead of the bases, 
and considered as forming one solid, 

For the rest, your admission that “ our correspondent's 
understanding of the limits of the prismoida) formula is 
perfectly correct in a practical sensé” is all I can ask of 
you, for it is in this sense that I wish to regard the 
subject. 8. 

{Such satisfaction as our correspondent derives 
from the numerical error, an example to which 
he refers in the first part of his letter, he is entitled 
to. 


His example showing that thé prismoidal for- 
mula does not apply cortectly to two triangular 
pyramids, placed base to base and then treated 
as one solid, does not show anythibg, for the reason 
that neither the prismoidal nor any.other formula 
is expected to apply to irregular agglomerations 
of solids treated as one. Ho we could “ pervert 
a plain intention” in pointing 6ut that fact, we 
are unable to see. The intenitioh spoke for itself. 
It was the manner of carryiig it out that we 
objected to as unsound. 

Tf our correspondent Hot conceive of a 
“‘right-angle triangular pyramid of which one end 


section is a vertical line and the other a hori. 
zontal line,” we must refer him to any good treatixe 
vn solid geometry; but by a little effort we thin k 
he will be able to picture the solid, it having « 
triangular base, and three triangles as sides. 


The instance advanced of two end sections diffe, 
ing 10 ft. in center height, the conditions of whic} 
our correspondent does not grasp, “as the data 
seem incomplete,” is as complete as is necessary 
except that the usual side slope of 114 to 1, which 
was assumed, might have been specifically men 
tioned. Otherwise the difference of center height 
is the only element seriously affecting the degree 
of error in the end-area method. Whether the end 
center heights be 0 and 10 ft., or 100 ana 110 ft., the 
prismoidal correction will be 92.6 cu. yds. if the 
section be level; whereas, if an intermediate section 
be interposed iu the original cross-section, the error 
on each of the two solids thus formed will be about 
one-eighth of that on the original, or 23.15 cu. yds. 
if the section be level, leaving 69.45 cu. yds. as the 
difference in end-area volume resulting from the 
simple interposition of another section. Under 
certain conditions of surface, this error might be 
only some 50 yds., and we put it at that to be on 
the safe side 


How the fact that the prismoidal formula applies 
to warped-surface solids also can “‘strengthen the 
argumevt in favor of averaging end-areas’’ it ix 
difficult to see. We think our correspondent un 
sound both in bis conclusion and reason therefor :; 
but we repeat from last week that. while it is 
never good practice to compute rough earthwork 
wholly by end-areas, it is equally bad practice 
to compute originally by the prismoidal for. 
mula, and still worse, to reduce sections to 
“equivalent” level sections as a means for doing so 
conveniently. This always results in giving the 
volame too small of every solid which is not a per 
fect plane. The true rule 1s: Compute originally 
by end-areas. Have a little table of prismoidal 
corrections for given differences of center heights. 
For the purpose of determining a prismoidal cor 
rection, assume the sections to be level ones of their 
actual center height, and do not reduce to “equiv- 
alent” level sections. At any time during the pro 
cess of construction, subtract the center heights 
from each other, and when they differ 2 ft. or more, 
determine a prismoidal correction for the solid 
from the little table referred to, add these correc- 
tions together for a given cut or section, and sub 
tract them in gross from the end-area solidity. To 
this mode of using the prismoidal formula no ra- 
tional objection can be advanced.—Eb. ENG. NEWs.} 

Our correspondent also sends us the following 
addendum : 


Since writing the above. I perceive that the * mental 
picture” of your right-angled triangular pyramids can 
be easily and distinctly formed. Only I think you are 
wrong in saying that its calculation by averaging end 
areas would lead to too small a volume, I think it 
would lead to a volume 5 per cent. too great, for the 
area of the right-angle triangle would be one area, and 
zero the other, and the height, the altitude of the pyra- 
mid. Of course, in such a case, that is that of a pyramid 
or cone, the volume would not be calculated by averaz- 
ing areas, nor by the prismoidal formula, but by the 
special rule, made and provided, 


{It is evident that our correspondent has not yet 
conceived the form of the solid described, and we 
must maintain, clearly described, but as it is rather 
a curions one we add the above cut to make it 
perfectly clear. The solid is the “ right-angled tri- 
angular pyramid’ A B D E “in which one end 
section is a vert:cal line” (4 B) “and the other a 
horizental line” (D E) “and tie end-area solidity 
of which is consequently zero.” The triangles 
ABD,ABC, A BE, are all right angled.—Ep. 
Enc. NEws.] 
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Practical Determination of the Length of 
Struts in Howe Trusses, 
Bridye Department, Pencoyd Lron Works, 
Nov. 18, 1880, 
ro TRE EDITOR OF ENGINEERING NEws; 

rsend a graphical solution of the above, which we used 
entirely on the Rocky Mountain Division of the Cana- 
dian Pacific Railway a few years ago. 

The diagram explains itself. Draw the outlines of 
the panel to a sufficiently large scale, say one inch to 
the foot. Cut two smal! set squares out of stiff paper 
and graduate them to the assumed scale as shown. 





Now suppose the side of the diagonpal—the length of 
which is required—to be 12 ins, then place the tee-square 
and two set squares in such a position that the zero mark 
and the 12-in. mark of each set square will coincide with 
the four sides of the panel respectively, which at once 
vives the length of the long: st diagonal (in the case of 
12 ins, width) which can be placed in the given panel, and 
also the dimensions of the angle block required. 

The whole operation only takes a few minutes and is 
much quicker and more reliable than the analytical 
methods. It always checks itseif, for to be accurate 
both angle blocks must be exactly the same. 

Yours respectfully, T. KENNARD THOMSON. 





The St. John’s Dry-Dock. 


Fumie, N. Y., Nov. 23, 1889. 
To THe Eprror or ENGINEERING NEws :— 

In the discussion ou the Timber Dry Dock at St. 
Johns, as reprinted in your issue of Oct, 12th, I am 
made to say. “There can be little doubt that such 
material may, by suitable appliances, be most econom- 
ically excavated * by the day.’ ” 

What I wrote in the original was, “in the dry.” 
My plan would have been to close the eoffer-dam as 
soon as possibls, pump out the water, and then with 
pick and shovel excavate the material. To remove it. 
I would have nsed portable tracks in the bottom, and 
suitable dump boxes and platform cars, 

The boxes to be hoisted out by suitably arranged 
derricks, and not emptied until they reached the 
dump. The delays from constant breakages of the ex- 
cavating machines in the hard material were very 
numerous and costly, aside from the double handling 
of material which would have been avoided. 

Yours truly, 
F, Cot LINGWooD, 


|The original printed copy is at present inacces- 
sible, so we cannot say which proof-reader is at 


fault. But we print Mr. COLLINGWOOD’s correction 
as making an important difference.—Ep. ENG. 
NEWs. } 


Engineering Advertisements. 


— 





BRIDGETON, N. J, Dec, 4, 1880. 
To THE EprrorR Or ENGINEERING NEWS:— 


Referring to the communication by Mr. T. ComrEnr- 
FORD MARTIN, in your issue of Nov. 23,1 will say that I 
am glad to have so able and courteous an adversary, if ad- 
versary he be. It is highly probably, however, that a fur- 
ther discussion of the matter in question would show that 
we stand very nearly upon the same ground. 

In writing my article upon “ Engineering Advertise- 
ments,” I certainly did not intend to particularly attack 
the American Institute of Electrical Engineers, as my 
remark would apply to the societies in Europe as well as 
here, I naturally stated a rather extreme view of the 
case, because I thought it was one that needed as free a 
discussion as possible. ‘ 

| am well aware, as was stated in my article, that it is 
frequently for the interests of science that patented ar- 
ticles should be publicly described and discussed; and the 
exception to my general position was there made in fa 
vor of all ‘mportant patents. It follows, as there are 
in this, the electrical age of the world, more wonderful 
and important eiectrical inventions than perbaps those 
of almost any other kind, that more patented ones in thi® 
particular field should properly go before the societies, 
The strongest ground I took against such was that they 
should run the gauntlet of very careful publication com- 
mittees. 
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If the more or less gentile hints given in my article, and 
the discussion which has followed, shall be the means of 
keeping out from the society discussions even a few ot 
the things objected to, which will sometimes creep in, my 
object will have been accomplished. 

OBERLIN SMITH 

Slip Switch Cross-Overs, 
PHILADELPHIA, Novy 

To THE EDITOR OF ENGINEERING NEws: 

Your issue of Nov. 16, page 465, illustrates aslip s witeh 
cross-over, It is an old device—see date on Sheet 1, dia- 
gram enclosed, We have round it to be objectionable 
when used for flat angles with the stiff frogs as shown on 
page 463, in consequence of the long, unprotected space 
between the pointsof the frogs, We are making num- 
bers of them with movable points—see Sheet 2—inserted 
at AA, with every variety of stand and attachment to in- 
terlocking plants. 


2), 18a0. 


Very truly yours, 
8S. W. WILSON. 


[For eugravings accompanying this letter see page 


557.—Epb. ENG. NEWS.] 


Aluminum Tests. 


PITTSBURG, Pa., 
To THE EprroR OF ENGINEERING NEws :— 

We note the series of tests of aluminum alloys which 
you have published from Major TrerMAJER, of the Poly 
technic School of Zurich. Among them, we note that 
the tensile strength of the 546 per cent. aluminum bronze 
was 62551 lbs. per square inch, with an elongation of 64 
percent, This is considerably in excess of the results 
which we have been getting, although we do tind a very 
great ductility with the same tensile strength as ordi- 
nary structural steel with this class of bronze, We find, 
however, that the atretch with aluminum and aluminum 
bronze is not a uniform stretch, but is a local stretch 
near the breaking point. 

We send you a sample of pure aluminum wire, which 
gave 24,570 lbs. ultimate strength, 12,170 Ibs, per square 
inch elastic limit, with 65.57 per cent. reduction of area ; 
but you will note with reference to this specimen that 
the reduction is very local in its work. We should very 
much hke to know the length in which the percentage 
of elongation was calculated in the table which you 
quote, and would very much like to have the name of 
the paper from which you made the quotations as to thr 
tests of aluminum alloy: or, what would be better 
whether the address of Prof. TeTMAJER, Polytechnic 
School of Zurich, Switzerland, is accurate, 

We also note that you have printed our letter offering 
to give aluminum for tests with reference to surveying 
instruments, for which we are very much obliged to 
you, 

We are pleased to report to you that our business is in- 
creasing very largely; and as a news item, you may state 
that we are now placing contracts to enlarge our plant 
over three-fold. 

Very respectfully, 
THe PirrspurG Repuction Co, 
ALFRED E, Hunt, President. 

[Tbe item quoted was in part taken from an ex- 
change, without indication as to the original trans- 
lator, from the German of Prof, TETMAJER. We 
note. in the sample enclosed, that the reduction in 
section is very local, as Mr. HUNT states. The total 
reduction is confined to an axial length barely 
equalling the diameter of the rod, as measured from 
the point of rupture. In the item referred to in our 
last issue there is an obvious transposition of ad 
jectives in the statement made regarding the 
strength of brass wire. The hard, or unannealed 
wire is of course the strongest.—Ep. ENG. NEws.]} 


Dec, 4, lsat 


Advertising in Engineering Societies. 


ORPINGTON, KENT., Novy. 20, 1889, 
To THK EDITOR OF ENGINEERING News: 

As engineers are invited to discuss the question of 
what papers sbould be read before Engineering Societies. 
I write to say that it appears to me that the question is 
capable of very simple solution by thé committees in 
every individual case by putting it in this slightly differ- 
ent form (the reply to which is not difficult and which 
indicates unmistakably the right answer to the origina! 
question). “Do we accept this paper for its originality 
and engineering ivterests, or for fhe commércial benefit 
of an individual?” 

Tam afraid there can be no doubt that some commit- 
tees frequently do deliberately select papers for the 
latter reason even to the exclusion of papéfs of greater 
originality and engineering interest. 

The only obvious remedy is for the Society to elect 
their governing body witb a view to their regard rather 
for engineering than for dollars. I never could see 
that the fact of patent or no patent affected the ques - 
tion, Until private property ceases to exist by the in- 
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troduction of universal sociaiism,ithere is no kind of 
property to which 4 man has so good a right as the pro- 
duct of bis ownthought and labor. 

If he applies this labor to invention, he is, however, com 
pelled by law to pay a heavy special tax before he is 
allowed to possess any of this property, and even then he 
surrenders by far the greater part of it to the public 
losing all bis rights after fourteen years—however valua 
ble his work, and though he must spend several years in de 
veloping bis invention, The most petty 
tected for thirty years, and all 
protected in perpetuity. 

This inequality is simply because the inventors are stil! 
too small a minority to have justice done them, and the 
lawyers are still medieval in their notions. The implied 
reproach that an engineer has made private property ot 
his work seems therefore to me most out of place and 
even absurd. He has not done so any more than every 
man, commercial or professional, who endeavors to vet 
pay Tor his labor. Indeed the very name “patent” signities 
that he has disclosed and published and made fully 


known for the general benefit all the results of his 
labors. 


writing is pro 
“material” property is 


I hope that engineers in the United States will not, 
under a mistaken idea of professional etiquette, allow a 
distinction between original work which is patented and 
that which is not. The question as it regards the repu 
tation of the engineer is, ‘Is the work origina) end use 
ful?” or, “Is it an important step of engineering pro- 
gress 7" 

The engineer who does work which is not patentable 
must be paid on the spot. The patentee 
fortunate, bas to take deferred pay. 

If there is any distinction, it should be in favor of the 
latter, as he concerns himself with solving problems in a 
way applicable in a variety of cases, while the former has 
only to consider the circumstances of an individual case, 
obviously so far an easier problem, and less useful, 

But in point of fact, there is very little origina, work in 
most of what is specially called civil engineering im 
modern days. A railway is a copy of other railways, and 
a canal of other canais. When there was original work 
in such matters, they were also subjects of patents 
and quite rightly; and even now every improvement in 
them is patented, It therefore becomes evident that one 
reason why civil engineers are not oftener patentees is 
that there is not often originality in their work. When 
there is, they become patentees. Yours faithfully, 

H. D. PEARSALL. 
Assoc. M. Inst. C. E., M. Am. Inst, M. #, 


engineer, less 


The Howe Truss Problem, 


PHOENIXVILLE, Pa., Nov, 2%, [880 
To THe Bprror oF ENGINEERING NEws:-- 

A practical solution for obtaining length of the 
strut is given as follows: 

Draw diagram of panel to exact svale, and from the 
eernter, which is obtained by the intersection of the di- 
agonals, describe with a trial radius * R” until areas are 
obtained whose chords are equal to the width * W." Con- 


Howe 





tinue the chord “ W” to its full length, and erect a per- 
pendicular at the extreme length to meet the line “hb,” 
which is an extension of the line representing the pane! 
length of the top chord ; a and # may now be measured 
from this full-size diagram; then proceed as shown in 
sketch. 

Yours respectfully. 


A. J. Lencnons. 


The Sewerage of San Diego. 





Newport, KR. L, Nov. 26, 1889, 
To TAK EDITOR OF ENGINEERING NEWS; 

I have recently returned from Europe, and bave only 
now seen your issue of October 5, with its articles on 
the “Sewerage of San Diego.” 

1 was engaged to make the plans and specifications 
for this work, and, by a specific contract with the City 
Council, was given absolute contro! of ite é¢xecution in 
every respect. Later, it was found that under the 
“Vrooman Act” all engineering must be doné by the 
city engineer and all work under the control of the 
street commissioner. My organization was broken up, 
and I remained thereafter only an outside adviser, with 
only such influence over the work as I could exert 
personally, and with no absolute authority. So far, 
therefore, as the defects complained of are the result 
of bad workmanship, I am not responsible for them, 
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No sewer in the city could possibly run half full at 
the. present time if it were free from obstruction due 
generally to improper laying. No flush tank could fail 
to work properly if it had been properly constructed, 
The imperfect setting is chargeable solely to the failure 
of the Street Commissioners’ Department to secure 
good work from tne contractor. That‘ out of 11,743 
bouse connections provided for, only 813 are actually 
used "' is due to the fact that the streets sewered are, as 
a rule, very scantily built upon and that the city authori- 
ties have not enforced their ordinance requiring house- 
holders to connect, It is stated that the Fourth St. 
sewer with 73 connections frequently runs more than 
half full. This is, for nearly its whole length, a 
steep sewer. Near its lower end it has a fall of more 
than 1 in 100. The last block of its length, in order 
to connect with the shallow main sewer, had to be laid 
at a grade of 1 to 30. Along this stretch it has a 
capacity of 23.18 cu. ft. per minute. With a water 
supply of 60 galls. per head for use in the houses, which 
is not likely ever to be reached in San Diego, a popula- 
tion of seven persons per house in 73 houses would cause, 
during the hour of greatest flow, a discharge of 4.25 cu. 
ft. per minute, being less than one-fifth the capacity 
of the sewer. The Commissioners’ Report indicates 
either bad workmanship or accidental obstruction in 
either this branch or its main. It is not, however, very 
material whether this short piece of sewer, with a steep 
sewer immediately behind it, runs full or not, It could 
be made to work under a head of severa. feet during 
the hour of greatest flow, without injury or inconveni- 
ence ; this, however, will neve: happen if the sewer is 
free, The Commissioners find that only three stoppages 
have occurred in the sewers, which have been in use 
about a year and a half. The “numerous stoppages” 
in the house laterals are chargeable to the local me- 
chanics by whom they have been laid, I had notbing 
whatever to do with them. 

Concerning the harbor reservoir, which is so savagely 
condemned by the Commissioners, I am still of the opin- 
ion — and I think its correctness is demonstrable— that 
under the circumstances it was properly placed, that it 
is properly connected with the deep channel, that its au- 
tomatic mechanism is satisfactory, and that, under 
friendly contro! and with some simple modifications, its 
working would have given no cause for complaint. It is 
stated that its bottom was filled to aleyel of mean low 
tide “with earth, grave), clay, bard-pan, or broken sand- 
stone, in large masses; everything, in’fact, available in 
ordinary street grading in San Diego, dumped loosely 
irom the deck of the scow used for its distribution, in 
piles here and there, without any attempt at packing, 
spreading,or leveling up to an even slope in any direction. 
Irregularities of two feet or more in level appear, with 
occasional boles of greater depth.” 

My specifications and the contract based on them called 
for the filling of the bottom with harbor sand or other 
earth to one foot below low tide, and for clay, loam, or 
hurd-pan and gravel, one foot deep over the above foun- 
dation and leveled to an elevation 8% feet below the 
level of the city datum” [low tide], That this require- 
ment was permitted to be evaded is due solely to the 
manner in which the work was controlled, 

lam, however, free to confess that if the bottom had 
been made as and where I prescribed, the result would 
still have been bad. There were two serious errors of 
omissions, due to inexperience and want of precedent in 
such work. The first was to fill the reservoir nearly to 
the height of low tide. Had there always been at low 
tide, say two feet of water, the movement of this water 
during the filling and emptying of the reservolr would 
have led to the removal ot a very large proportion of 
what is now deposited; though probably there would 
stili have been slight objectionable deposits in those 
parts of the reservoir where the movement wy s sluggish, 
objectionable, but not nearly so bad as when exposed to 
the sun and air. The second was not to have foreseen 
the importance of a training channel for the outflow. I 
recommended long since an inexpensive modification 
which would have overcome this difficulty. It was not 
carried out, the present managers of the work having 
ideas of their own on the subject. 


My former assistant, Mr. Sprcnr, never reported on 
the present outlet, My first instruction had been to 
make a temporary outlet at the end of the H street 
wharf. I sent him to investigate the subject, and he 
very properly reported this to be “highly objection- 
able,” He recommended a point for the location of a 
reservoir like the present one a couple of miles farther 
away, My own preference was for irrigation disposal at 
about the point indicated by the present commissioners, 
Mr. SPECHT’S position was not available, because the 
line leading to it would cut off navigation to Old Town 
and the irrigation project was objected to, not only be- 
cause of the great cost of getting the sewage to that 
point, but because at that time all land within miles of 
San Diego had a great speculative value, An outlet to 
the Pacific near False Bay was also studied and found 
too costly, The location of the present reservoir and 
outlet was the result of much consultation, and was ac- 
cepted on all bands as the best. With more money 
available, I should not bave recommended placing it so 


near the city. Now that it is there, it can be made un- 
objectionable if properly treated. 

Experience thus far had satisfies me that nothing more 
is necessary to the success of the present outlet than a 
possible and proper regulation of the reservoir. There 
is no reason for, nor is there reason in, the proposed 
temporary expedient, which will pour sewage into the 
harbor on the outgoing and on the incoming tide, during 
most of the time. The sewage discharged will generally 
be sufficient to overcome the rising tide, and maintain 
constant outward flow. 

It is sometimes interesting to seek the motive of a crit- 
icism. Neither professional jealousy; nor, among lodal 
engineers, jealousy of non-resident experts; nor, among 
Californians, jealousy of Eastern men; can of course be 
regarded a factor in this case. Perhaps we need look no 
farther than to the fact that the city of San Diego still 
owes me a large sum of money on its written contract 
with me, and that, io its present financial condition, the 
most popular thing that a politician can do is to fling mud 
at the city’s creditors. I think it will be found, after it 
shall have regained its prosperity and shall have paid its 
debts, that the intelligent portion of its population bas 
not been without justification, in ail these months, in 
thinking they have a very good and very satisfactory 
system of sewerage. It behooves them, however, to pre- 
vent ignorant tampering with the main outlet. 

Very respectfully, 
GEORGE E. WARING, 


Notes and Queries. 


I, D. asks: “Some time ago, you published a long article 
with plates descriptive of the Eddystone Lighthouse 
Construction. If Iam correct, can you please send me 
two copies? I think it was in the early part of 1888.” 

It was published in our issues of April 10 and 19, 1884, 
and the numbers are now out of print. Our correspon- 
dent would be wiser to preserve his files. 


f 

A.C. M. asks: “I desire to become a member of the 
American Society of Civil Engineers, and take the liberty 
of applying to you for information of the subject, as I 
do not know the name or address of the Secretary. I 
wish to know, first, the proper method for applying for 
membership, ard secondly the probable yearly cost of 
same.” 

A letter addressed to JOHN BOGART, Secretary Am’, 
Soc. C, E., 127 E. 23d St.. New York, will bring all the 
necessary information and blanks. The entrance fee is 
now $30, and the annual dues $15 for non-resident mem- 
bers; $25 for residents, that is, those living within fifty 
miles of New York, 

Mr, L, Y, SCHERMERHORN, 1428 Arch S8t,, Philadelphia, 
asks: Can you or any readers of ENGINEERING NEWS re- 
fer me to printed reports or papers relating to the use of 
concrete in recent breakwater construction in Europe. 

Our impression is that there have been several papers 
before the Inst. C, E., and Continental Engineering 
Societies relating to this subject, which examination of 
tiles would show, but doubtless some of our readers can 
give more specific references, 


Methods of Reducing the Fire Loss, 

At a recent meeting of the American Society of 
Mechanical Engineers a valuable paper, with the 
above title, was presented by Mr. C. J. H. Woop- 
nuRY. At the present time, when public attention 
has been so strongly turned in this direction, data 
on the subject from an acknowledged expert are 
especially pertinent. We abstract the paper as fully 
as our space will permit. 

In presenting his paper, Mr. WooDBURY expressed 
his belief that there are very few fires which might 
not have been prevented by proper and feasible pre- 
cautions. Many fires, however, are caused by the 
burning of adjacent buildings, not controlled by 
the injured party. It is not proposed in this paper 
to consider this class of risks so much as the protec- 
tion of isolated manufacturing property. 


SUPERVISION, 


Care is the most important element in the pre- 
venting and extinguishment of fires, as is shown by 
statistics of the causes of mill fires extending back 
many years. 


In a manufactory there is a wide distinction to be made 
between to-day’s dirt and yesterday's dirt. Nearly every 
kind ot bye-product is tiable to spontaneous ignition, 
and should be removed to a place of safety before night. 
This precaution does not apply merely to oily waste, but 
to every kind of waste material, even including iron turn- 
ings, whose oxidation when wet is a frequent cause of fire. 
It is not safe to make a discrimination in regard to oily 
waste, because there are numerous fires started in what 
is considered, and truly appears to be, clean waste, The 
best waste boxes are made of galvanized iron, iike small 
ash cans, except that they are provided with short legs, 


so as to stand about four inches above the floor. The 
waste cans, after being emptied at night, can be over 
turned in the middle of the floor; any infraction of this 
rule to be reported by the watchman. 

A plan now giving good results in actual use is ax 
follows: Two foremen or overseers are appointed jn 
spectors, and on Saturday afternoon a tour of the 
whole works, is made, and a report is’given to the 
manager upon a sheet of paper ruled in squares. 
each of the horizontal lines referring to a single 
room, and the vertical lines dividing it into co} 
umns for marking the condition of the room, ma 
chinery, fire apparatus, lighting and heating appa 
ratus, etc. Approval being marked by a circle 
fault by a cross, and the absence of the feature in 
the column by a dasb, the completeness of the re 
port is assured by a mark in every square. 

The watchman should be a strong and efticient 
man. Remember that the property is in his sole 
care about five-eighths of the time. He should go 
through and not merely across every room, and step 
out doors at least once an hour, that his sense of 
smeil may be more acute to detect the odor of spon 
taneous combustion. The patrol should be recorded 
on a watchman’s clock to prove his faithfulness 
The mechanical clocks are being supplanted by the 
electric, of which the preferable type is the one in 
which the electricity is generated by a magneto ma 
chine, and the necessity of batteries is obviated 
Of course, connection with telephone and city fire 
alarm circuits is indispensable where it can be 
had. 


Automatic fire alarms, by which an electrical cir 
cuit is closed, have been devised in great number, 
but have shown a general tendency to get out of 
order, and a liability to give false alarms. The re 
lief from the hazard in lighting up a mill, which is 
necessarily done by the help employed, has made 
electric lighting the safest method of illumination. 

Lack of proper lubrication, especially on main 
bearings, is a fruitful source of fire. Careful atten 
tion should be paid to keeping the bearings in line, 
and securing their regular oiling. Oil should be 
stored in a separate building, either below the sur- 
face or banked around. Stringent measures should 
be adopted to prevent drawing oil by artificial 
light. 

Steam pipes should be free from contact with 
combustible material, and care should be taken that 
they are not covered with a non-conducting material, 
which will ignite at the temperature to which they 
are exposed. The overhead system of piping—plac- 
ing the coils about 3 ft. from the walls and 2 ft. be 
low the ceiling—is much safer than the old method 
of placing the pipes next the walls and near the 
floor, as well as more economical ; but the still later 
method of warming a building by blowing air 
which has been heated by passing through a case 
containing the coil of steam pipes is now considered 
the most desirable and efficient means of heating a 
building, and is also commendable on account of its 
freedom from fire hazard. 


Fire apparatus should be kept in service as well as in 
order; and the fire organization should drill! at least 
twice a month, By way of a distinctive feature, the 
members of one fire organization are provided with belts 
with a special clasp, and when any person wearing one of 
these belts leaves work, he is to give up his belt to his al 
ternate before leaving the yard. In this manner, by re- 
taining the wearers of the belts always on the premises, 
it is arranged that there shall always be a fully manned 
fire organization present during the working hours of the 
week, 


The results of the work of these trained fire or- 
ganizations has been most gratifying. Systematic 
and skilful work has been the rule in place of the 
panic, confusion, and breakage of apparatus where 
no organization exists. 

Pumps should not be kept for fire purposes only, 
but should be put in operation at least once a week. 
Gates in water mains should be marked with an 
arrow showing the direction of opening. The drip 
valve for draining the system of pipes should be 
convenient of access. Valves to automatic sprink- 
lers should be sealed open by a strap around the 
pipe and one of the spokes of the valve wheel, se- 
cured by a rivet or belt cement. 

A fruitful source of disarranged fire apparatus is 
freezing in the winter months. The hazard in a 
hydrant or other part of the plan?é broken by frost 
is net so much from the disuse of that particular 
part of the plant, but in the danger that_the whole 
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apparatus may be rendered useless by the oue 
failure. 

CONSTRUCTION. 


An absolutely fireproof mill would be commerci- 
ally impracticable, both by reason of cost and of 
hindrances to manufacturing necessarily involved 
in the construction. Iron and masonry construc- 
tion, as formerly adopted for mills and called fire- 
proof, has not resulted in lessening the fire loss in 
proportion to its increased cost. 


The method of mill building known as slow-burning 
construction combines the advantage of low initial cost 
and great resistance to destruction by fire, the final 
result being that the manufacturing process is housed 
at the minimum annua! cost. Such‘slow-burning meth 
ods of construction also furnish the most advantageous 
arrangements for manufacture as to stability, light, and 
application of power, 

Tbe fundamenta! principle of sliow-burning construc- 
tion is to mass the material in such a way that there shall 
not be any concealed spaces about the structure, and 
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ENGINEERING NEWS 
which is so frequently used, as the latter tends to retain 
moisture to the deterioration of the column by dry rot. 

Timber columns are preferred to those of iron, unless 
the load is greater than can be sustained by timber,—the 
limitation of a load on oak Or Southern pine of straight 
grain and free from knots being about 600 lbs, per eq. in. 
Such columns, when subjectedjto destructive tests, give 
way by ‘direct crushing, and for this reason the tendency 
of late years bas been to make square instead of round 
columns. These offer no greater obstruction on the 
floor than the round columns and give about one-fourth 
extra resistance. Whenever the amount of load renders 
it necessary to use iron columns, they should be protected 
by wire lath and plaster, or byjsome of the special tiles 
made for the purpose. 

The floor planks for this type of floor are generally 
made of spruce plank from three to four inches in thick- 
ness, grooved on both edges. and joined together by hard- 
wood splines. These floor planks should be two bays io 
length, breaking joints at least every 3 ft 

Above this the top floor, of 144 to 1‘ in. hard wood, is 
laid; and in some instances the resistance of the floor to 
fire is greatly increased by laying a coat of plaster on the 
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An Automatic Fireproof Door. 


that the number of projections of timber, which are more 
easily ignited than’ the flat surfaces, shall be reduced as 
far as possible ; that iron portions of the structure shall 
not be exposed to the heat of any fire in the contents 
of the butiding, and furthermore that the isolation of 
the various portions shall be as complete as is feasible— 
both as respects one building from another and the 


various rooms and stories of the same building from 
each other. 


The most important feature in slow-burning construc- 
tion is the mill floors, These should be laid on beams, 
generally of Southern pine, 12 x 14 ins., or 2 ins, 
larger when required by unusual loads or longer span 
than 22 ft. These beams are placed from 8 to 10 ft. apart 
between centres, and it is preferable that they should be 
made up of two pieces bolted side by side, with small 
blocks interposed to provide an air space of about an inch, 
as this will diminish the tendency to decay or to twist as 
the result of long-continued seasoning. At \he anchor- 
age of the walls the beams should rest upon cast-iron 
plates secured into the walls and provided with a rib on the 
top 1% ins. in height projecting into a wide groove across 
the bottom of the beam and brought to a firm bearing by a 
pair of wedges driven into a groove each side of the iron 
tongue. Itis important that an air space should be left 
in the wall each side and at the end of the beam to pre- 
vent dry rot, and that the bricks in the wall for about 
four rows immediately above the beam should be laid in 
dry sand. A preferable modification of this 1s to use a 
cast-iron box made to receive thezend of the beam, and 
separated from contact on the top, end, and sides of the 
beam by ribs projecting on the inside of the box. Asin 
the former case these iron supports are securely built in 
the wall. This arrangement is much more stable in an- 
choring the beams to the wall, and if by reason of fire 
the beams break , they will slide out from their anchorage 
without injury to the wall as soon as the groove on the 
bottom of the beam clears the rib in the supporting plate. 


At the columns, beams rest on cast-iron caps which 
should present a supporting area at least three times 
that of the cross-section of the wood columns used, as 
the resistance of timber to longitudinal crushing is three 
times that of its resistance across the grain. The support 
from one column to the next should be made by cast- 
iron pinties, preferably those whose section is in the form 
of a Greek cross, as that presents advantages in the way 
of securely joining them to the wood columns. At the 
top of the pintle, a cast-iron plate should support the 
base of the column above. A flat plate with a projec- 
tion in the middie securing the column by insertion into 
the core of the column is preferable to the cup form 


floor plank before the top flooring is puton, But the 
general method of increasing the resistance of the floor 
to fire is to cover the floor and beams on the under side 
with plaster laid on wire lathing, Whenever anything of 
this kind is done, care should be taken that the covering 
to the timber should not be hermetically sealed, as that 
course increases the tendency to dry rot, particularly if 
the timber is not very thoroughly seasoned at the time of 
its application. There have been a number of failures of 
the strength of such construction on account of the dis- 
regard of this well-known principle, that it is not desira- 
ble to seal up the outside of unseasoned timber, This 
not only applies to the method cited above, but also to 
paints and varnishes which are laid on such work before 
it is thorougbly seasoned. 

In mill floors of very large area, care should be taken 
that the transverse shrinking of the floor should not pull 
the walls; and on large, low structures, which are far 
enough across to be affected by avery slight longitudinal 
shrinkage of the beams, other methods of anchorage than 
the one referred to shonld be adopted, 

In its general construction the mill roof is simi- 
lar to the mill floor, but it is somewhat lighter. 
The ends of the rafters serve as brackets for the 
roof planks and make a finish without the use of 
hollow cornices with gutters. With the roof three 
or four inches thick, there will be no trouble from 
coudensation on the under side in cold weather. A 
coal-tar concrete walk about the building will 
protect the foundations and take care of water 
dripping from the roof. 


In brick structures, pilasters are becoming more 
common, as they make a stronger and also a better 
looking wall. With buildings one or two stories in 
height, the walls are made of plank in a manner 
similar to the mill floor. 


Such a construction offers great resistance to fire 
and also possesses great economy as regards the low 
cost of construction. As the floor is about 10 ins. 
thinner than joisted floors of equal strength, nearly 
one foot per story is saved in height of the wall, 
stairs, belting, steam and water pipes, etc., There 
is no record of such a mill floor, without belt or 
other holes in it, being burned through by a fire 
starting in the room below. 


A mill floor should be designed, not with regard 
to its working strength: but with regard to the 
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permissible deflection of the beams and plank when 
loaded. 

The usual method of fixing uponfthe limit of such de- 
flections as a constant ratio of the span is clearly wrong 
in principle, the form of the flexure being a curve, and 
therefore not a constant ratio of the s:pan. The proper 
allowance, however, of the measure of the amount of 
distortion allowed to the floor is that of the mean radius 
of curvature, a safe limit being that the deflection in 
inches should not exceed .0012 multiplied by the square of 
the span in feet 

Fioors near the’earth in basements should be well ven 
tilated, if there is a apace between the floor and the sur 
face of the earth; but unless that space is continuous 
and 2 or 3 ft. in height, it is better to lay the floor 
directly upon the earth, taking care to prevent damp 
ness by putting in a layer of stones or cinders, Above 
this the sills for the floor are laid in a trench with 
coal-tar concrete, which is also laid between the sills, 
on a level with the top of them, and the floor boards 
are laid over this. When well-seasoned chestnut is used 
for this purpose, it will last a great many years without 
dry rot. Cement concrete 
rapidly. 


will cause timber to decay 


Windows for a mill should be placed as high as 


possible. The sills should be sloping, so that arti 
cles will not be left upon them in a disorderly 
manner. Ventilation is best arranged for by sashes 


swinging like atransom., Where direct currents of 
air affect the work, a portion of the middle sash, 
about 18 ins. square, may be deflected inward into 
the room. The top of the bracket-like projection thus 
formed has a cover which can be opened at will 
Thus the incoming air is directed upward toward 
the ceiling and uniformly diffused. In wide one 
story mills, where light at the center is necessary 
the monitor roof gives best satisfaction. 

Place stairways in masonry towers at one corner 
or just Outside the mill, and provide substantial 
doors at each story. Make stairs in straight runs 
with square turns rather than winding. Elevators 
may be safely placed at almost any point where 
they are most needed, provided the openings at each 
tioor are kept closed by antomatic hatches. 

Fire walls are frequently not so efficient as ex 
pected because of defective doors. 

The best form of fire-door is that made of two thick 
nesses of matched boards, placed at right angles to each 
other and nailed together, being covered on the outside 
by tin, securely locked together and held to the door by 
numerous hanging strips, The door should be secured to 
the bangers by means of boits, not screws, and the rail 
upon which it runs should be strongly bolted to the wall, 
When closed, such door should fit into a jamb, and be se- 
curely held in this manner against the wall, Such doors 
are frequently hung upon an inclined track, and, by 
some application of highly fusible solder at the catch, 
are 80 arranged that they will be closed by the heat of a 
fire, if not closed by band. This same principle may be 
applied to fireproof shutters hung over various openings 
which necessarily exist in walls which are desired to form 
a fireproof separation between portions of a building, A 
fire-wall must extend through the roof, cutting off con 
tinuity of woodwork, especially at the roof cornices 
The top of such a fire-wall can be covered with tiling, 
which is made in special form for euch purposes, better 
than by a stone coping. 


MACHINERY. 


Few fires start in boiler-rooms. The risk there is 
understood and looked out for. Spontgneous igni 
tion of bituminous coal is a frequent source of fire, 
especially when stored in a damp, warm place in 
large quantities. It should not be stored under val 
uable buildings, nor in contact with timber. When 
one lot is used, the shed should be swept before a 
new supply is putin. When the depth of the coal 
exceeds 8 ft., iron rods should be pushed to the bot 
tom of the heap, and examined daily to detect any 
heating in the mass. 

Crude petroleum has caused many accidents, 
principally on aceount of faulty methods of storage. 
In lighting the burners, the flame must be applied 
before the spray is turned on. ‘‘ Reduced” oi) is 
much saferthan crude, but very difficult to pumps 
in cold weather. In a steam-engine room the chief 
hazard is dne to neglecte1 oily waste. Water-wheels 
occasionally wear away the wooden step, changing 
the height of the turbine shaft, and causing the 
bevel glass to strike fire and ignite the grease. 


FIRE APPARATUS. 


Buckets of water are the most effectual. Fire 
pails should be different from other pails used 
about the premises. They should be kept full, and 
there is generally need of casks of water as weil. 
Galvanized iron pails are better than wood; and 





jG a 


ee Lie lt Ria ME Pe BS es 


aaa 


Sin ERS 


emma, ila eee ee en 


‘ 7 > 
mann ttt teers cle 


sacle nits batt sedinstitimaatde 


> 4 " 
Ss —taranSneetlgsinarte ata r e t 


ash 


ee eee 


- 


a 
oe el ea eae ere sae sein emai, rae tha 


~ 


se earache et em 


Saas D alae anaemic att 


570 


ENGINEERING NEWS 


December 14, 1889 


TT 


indurated fibre pails are especially satisfactory 
where a metallic pail becomes corroded. Pails 
should not be kept in drying rooms, The water 
evaporates, to the detriment of the drying process. 
ln unheated buildings the water in fire pails may 
be kept from freezing in winter by adding chloride 
of magnesium, 

Automatic sprinklers have proved a most effi 
cient form of fire apparatus. 

In mill fires the average loss for an experience of 
twelve years shows that in those fires where automatic 
sprinklers formed a part of the apparatus operating 
upon the fire, the average joss amounted to only one 
nineteenth of the average of all other losses, If the 
difference between these two averages represents the 
umount saved by the operation of automatic sprink- 
jers, then the total damage from the number of fires, 
in places in which automatic sprinklers are ac- 
credited as forming a portion of the apparatus, has 
been reduced $6,250,000 by this valuable device. 

The practical use of this device dates from the 
invention of the sealed automatic sprinkler by 
Henry S. PARMALEE, of New Haven, twelve years 
ago, About 200,000 sprinklers of this type have 
been installed; and though it has now been super- 
seded by other forms, to this inventor belongs the 
distinction of being the pioneer in the work. The 
total number of automatic sprinklers now set is 
about 2,000,000. 

In installations there should be at least one sprink- 
ler to each 100 sq. ft. of floor. There should be two 
sources of water supply ; and if one of these is fur- 
nished by an elevated tank, the minimum head 
trom the bottom of the tank tothe highest sprink- 
ler should be 12 ft. 

The inability to withstand a freezing tempera- 
ture is a serious defect of automatic sprinklers, not 
yet remedied. ‘fhe dry-pipe systems, in which the 
water is kept from the sprinkler pipes until fire oc- 
curs, are complicated and have been found defective 
in practice. ‘Ibe best practice is in late autumn 
to draw the water from the sprinkler pipes in rooms 
where the temperature may fall below freezing. 

The discharge of automatic sprinklers, including 
the resistance of the pipe fitting, may be represent- 
ed by Q = 0.6 ¥ Doin which Q = discharge per min- 
ute in cubic feet, and p = pressure in Ibs, per sq. in. 

W hea automatic sprinklers were first introduced, 
there were many fears that leakage and excessive 
discharge on small fires would neutralize any gain ; 
at present, however, there are several sprinklers on 
the market which impose little risk of leakage from 
water pressure. An underwriters’ association has 
collected statistics showing that out of 514,071 au- 
tomatic sprinklers in actual service for an average 
of five years, under an average water pressure of 
60 Ibs. per square inch, there had been only 58 in- 
stances of leakage from water pressure and 317 of 
leakage from other causes than fire. The average 
yearly damage per plant by leakage was only $2.56. 

Stand-pipes should be placed in the stairway 
towers with hydrants at each story. Hose attached 
should be festooned on a row of pins or doubled on 
a reel, Fire pumps are generally too small. From 200 
to 250 galls. per minute should be allowed tor each 
fire stream. A ring nozzle is not as efficient as a 
smooth nozzle; the relative discharge is as 3 to 4. 
On stand-pipes \-in. nozzles a.e large enough; but 
for yard service l-in. to 1-in. should be the size of 
nozzle. Hose should be 2}¢-ins., the loss by friction 
in hose of this size being only one-third what it is 
with 2-in. Water mains should be designed for a 
limit of velocity of 10 ft. per second when carrying 
the maximum flow. 

Yard hydrants should be within 50 ft. of the build 
ings and covered with a small house containing 
hose, nozzles, axes, bars,and spanners, The doors 
should be high enough to avoid ice, or the house 
may be raised on a slight mound. 

RESULTS, 

These methods of supervision, building, and equipment 
do not refor to any ideality, but to measures which have 
been widely carried into effect for the purpose of 1educ- 
ing the fire loss, the result of such action being to di- 
minish the costof insuring industrial property engaged 
in such normally hazardous processes as textile manufac- 
ture and other industries, down toa yearly cost of less 

* than one-fifth of one per cent, ,This has beea accomplish- 
ed by the consideration of sources of danger and their 
abatement,and by a course which has been in line with 
sound engineering principles, and also practical methods 
of manufacture; and it has thus been proved that it is 
cheaper to prevent a tire than to sustain a loss, 


The Financial Bxhibit of the Paris 
Exposition of 1889. 


The current issue of Le Génie Civil gives official 
figures for the receipts from various sources of the 
Exposition just closed in Paris, In return for tick- 
ets issued, the Crédit Foneter de France has turned 
into the treasury of the Exposition the total sum of 
21,500,000 francs, or say $4,300,000. To this sum must 
be added the relatively smal! amounts received 
from concessions granted to restaurants, drinking 
saloons, and merchants of all kinds, and finally the 
sum to be obtained from the sale of materials of 
construction. Turning these amounts into Anmeri- 
can money, we have the following: 


Receipts from tickets.... 2... 6... 0.6055 
Conceasions of all kinds 
Estimated sale of materiais.. 
Subventions from France. wees 

P ’  oity of Paris 


Grand total of receipts $9,900,000 


It was originally estimated that the total ex- 
penses of the Exposition would amount toa total 
But it is thought now that this total 
The final balance sheet 


of $8,600,000, 
will not exceed $8,300,000. 
will thus stand as follows. 


Total receipts 
“expenses 


$9,900,000 
8,300,000 


Profit. skins $1,600,000 
This is the result as announced by M. ALPHAND, 
and he thinks that the final settlement is more 
likely to show an excess than a lowering of this 
result. ; 
In contrast to these figures, the Exhibition of 1878 
stood as follows in regard to its financial outcome: 
Receipts $5,733,040 
Expenses 11,078,000 
adn 
Excess of Expenses.. $0,344,060 
It is only proper to add, however, that in the 
above account the State subvention of $4,737,040 was 
not added to thereceipts as in the case of 1889. 
The Exposition of 1867 was comparatively much 
better in this respect than 1878, as the following 
figures show : 


Receipts 


$5,428 982 
Expenses 


4,506,714 


$832, 168 


In the present case the excess of receipts will be 
divided into two parts; that is, the part due to 
balance of guarantee capital, and that which repre- 
sents actual profits. The first part will probably 
be turned into the national treasury by virtue of 
the law of July 6, 1886, which specifies that the 
State shall benefit by any balance remaining from a 
surplus of receipts over expenses in similar cases. 
As to the second part, it will most likely be divided 
between the State and the City of Paris in the pro 
portions in which these bodies contributed towards 
the enterprise, a proportion shown in the exhibit 
first given above. 


Excess of Receipts. 


Spontaneous Combustion of Cotton, 

The admirable way in which the Boston Manu- 
facturers’ Mutual Fire Insurance Co. warn their 
customers by special circulars of new sources of 
danger as they are discovered is illustrated by a 
recent circular No. 26, relating to danger of fire 
from cotton bales impregnated with cotton-seed oil. 
As the circular is of interest in itself also, we repro- 
duce it as follows: 

Since the :atroduction of cotton-seed oii and its trans- 
mission in casks and barrels from one part of the country 
to another, a new danger has arisen to cotton in trans- 
portation, as cotton fibres saturated with this oil are very 
liable to spontaneous combustion. It may be that the 
more frequent fires in large cotton warehouses of the 
South and in cotton sbips can be accounted for in 
this way. Upto this time the Mutual Insurance Com- 
panies have been subjected to but one loss in a cotton 
storehouse which could be attrtbuted to this cause, This 
season, however, an instance of saturated cotton bales 
has been discovered in one of our principal mills. Two 
bales have been received, one of which was saturated to 
the extent of 256 Ibs.; the other to the extent of 175 Ibs, 
They were fortunately discovered to be in this condition 
and a claim for damages has been made upon the Trans- 
portation Companies, A sample of the cotton has been 
examined at the Institute of Technology, and tested in 
our spontaneous combustion oven. It ignited at moder- 
ate beat in the way in which fibrous substances ignite 
when saturated with a drying or quickly oxidizing oil. 
The oii pressed out from this small sample has been sub- 


jected to qualitative tests, which prove it to be cor: nh. 
seed oil. We therefore warn all our members who repre. 
sent cotton mills that it would be prudent to have thei, 
cotton carefully examined for oil, bale by bale, tx fore 
putting it into the warehouse. 


Snow-Shed Details, Minor Structures, 
Canadian Pacific Railway. 
(With Inset.) 


We continue our series of illustrations of ¢\,, 
minor structures of the Canadian Pacitie Railw,, 
with the accompanying three drawings of snow 
shed details, We have already (ENGINEER): \, 
News, Jan, 21, 1888) given general drawings 0; 
these structures, of which those now given are i, 
part a repetition, but the structures have proved \. 
admirable for their purpose that another presentat iv, 
of some of the main dimensions will be pardoned (0, 
the sake of the new and further details. 01), 
where such structures are exposed to danger ot 
avalanches can the massive work that has bee), 
used on some of the snow-sheds of the Canadiay 
Pacific Railway be necessary; but a number of then, 
are of lighter design, as will be seen, and all hay: 
stood the test of service remarkably well. Oy 
the Union and Northern Pacific Railways the 
snow-sheds are of very much lighter design, 1.) 
being exposed either to avalanches or such heavy, 
snow fall. In designing these sheds, therefore 
the Canadian Pacific was working to some extent 
in the dark; but their success wae so great tha: 
these designs are likely to\remain the permanen: 
type for snow-sheds exposed t0.heavy service. 

Fig, 4 shows the portal details for timbered tun 
nels in earth, the portal itself being naturally of 
temporary nature where the lining is. While th, 
timber remains solid, however, it has proved sati< 
factory. We shall, in our next illustrations of this 
series, show the tunnel sections themselves {.; 
earth and rock, 


The New Orleans Bridge Question, 


The Commission of United States Engineers’ a) 
pointed by the Secretary of War to consider and re 
portupon the two Senate bills fora bridge below 
and a bridge above New Orleans, across the Missi. 
sippi River, was made up of Col. Cyrus Comsroc 
Maj. CHARLES J. ALLEN, and Capt. DAN. ©, KiNv 
MAN, United States Engineer Corps. They com 
menced their labors on Nov. 29. 


Mr. THomAs C, CLARKE, consulting engineer for 
the New Orleans Terminal Railway & Bridge Co , 
submitted plans for a proposed single-track bridge 
below the city. It was to be 2,840 ft. long with two 
pivot spans, opening together, so as to give a cleat 
opening of 224 ft. each, or 448 ft. in all. As giving 
some idea of the traffic passing the bridge site, he 
said that in the year ending June 30, 1889, 848 steam 
ships came up with 1,606 passages, together with 
coasting steamers making 578 passages and sailing 
vessels 326 passages ; a total of 2,600 passages at the 
bridge site. In addition to these, many small Jug 
gers piss daily. Rather than open the draw for 
these smaller vessels, he thought it would pay the 
bridge company to maintain a tug of its own. The 
pivot piers would be lighted by lamps 500 ft. apart, 
and steam whistles would indicate their position iu 
case of dense fogs. The rest-piers at each end of the 
open draw-spans would be connected by lines o! 
piling faced with timbers to prevent vessels from 
running into the spans. 


This double-draw system of construction was per 
fectly feasible, said Mr. CLARKE, and when close! 
for trains they would be but the usual cantilever 
type of bridge. The shore piers to the draw-spans 
would be fitted as anchorages by steel rods running 
through them, and connecting with a steel girder 
on the pier; bolts moved by the central machinery 
would tie the shore ends down to these girders 
The cantilevers would be cambered so as to come 
to a level under the heaviest trains. The piers 
would be sunk by dredging in open caissons, ani! 
the spans floated out on pontoons. The bridge 
could be built in 244 years. 


The representatives of railway and steamer lines 
gave considerable testimony for and against bridges 
generally. The Louisville & Nashville Railroad 
Co. favored the lower site; #iotgh the statement 
was made that for all railways except this road and 
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the Northeastern, a crossing nine or ten miles above 
the city would suit best. There are six trunk lines 
enter‘ng the city on the east bank, and only the 
Southern Pacific and the Texas & Pacific Rail- 
roads on the west bank. The amount of business 
transferred from one side of the river to the other 
is now aboat 100,000 cars annually, and the repre- 
yentative of the [linois Central Railroad thought 
that a bridge would not be justified unless this 
traffic were much increased. The increased haul by 
the majority of the companies seemed to be at the 
bottom of their opposition to a lower bridge. The. 

was also considerable effort made to find out 
in whose interest the lower bridge was to be con 
strueted, and Mr. HUTCHINSON, of the Southern 
Pacific system, contended that unless it could be 
shown that this bridge was to be utilized by the 
railways, Congress should not authorize its con 
struction at all, 

Mr. HAARSTICK, president of the St. Louis & Mis- 
sissippi Valiey Transportation Co., said that any 
bridge built at New Orleans should have a clear 
headway of 75 ft. at high water, and a clear chan- 
nel of 1,000 ft. between piers. He favored a bridge 
above the city, as one below will interfere much 
with ocean traffic and increase insurance rates. 
The marine underwriters and steamship agents also 
protested against the lower bridge. 

The bridge site above the city was then taken up, 
by the reading of certain communications from Mr. 
hk, L, CoRTHELL, Consultimg Engineer for the South- 
ern Bridge & Railway Co., and now President of the 
Board of Directors. The dimensions of the proposed 
bridge, as given in the Senate bill, call for two 
channel spans not less than 800 ft. long in the clear 
at low water. The clear headway is to be 75 ft. at 
high-water mark. The location of the bridge would 
be about ten miles above the city, between Nine 
Mile and Twelve Mile Points. Plans for a draw 
and a pontoon bridge were discussed for the same 
site; but they were abandoned as impracticable in 
construction and operation, and decidedly danyer- 
ous to the navigation interests. The Memphis 
bridge now building will also have 75 ft. headway. 

The river at this point is 2,600 ft. wide between 
low-water marks, and Mr. CORTHELL thought that 
the main channel spans, one on each side of the 
river, would exceed 800 ft. in length, and may even 
reach 900 ft. or 1,000 ft. He purposely framed the 
bill so as to limit him only in the minimum span. 
The cantilever principle was the only plan practi- 
cable. The maximum depth of water was 86 ft. at 
low water, and by a long span the deepest pier could 
be put in 73 ft. water and the other one in only 40 ft, 
The rough estimate of the cost of the structure is 

3,000,000, Lf independent spans are to be used, they 
would be erected from pontoons; if continuous spans 
are built, the central span of 1,000 ft. would be 
erected on the cantilever principle. Asthe Chicago, 
our largest naval cruiser, stands 81 ft. above water, 
with her topmast Jowered, this bridge is sufficient 
for the passage of the navy. 

Mr. HUTCHINSON, in answer to a query concerning 
the cost of hauling cars over the lower bridge, was 
told that this question had not been considered, 
but that the bridge company expected to make it to 
the interest of railway companies to use the bridge. 
Mr. HUTCHINSON thought it would have been wiser 
in a company proposing to spend $2,000,000 on a 
bridge to first ascertain who was to use it and how 
much they would pay. ‘The commission has re- 
turned to Washington. 
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stance, from any interested All such sugges- 
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CHAPTER II, THEORETICAL PRELIMINARIES, 
(Continued from p, 547,) 
The following is a special application of this for- 
mula : 
TO PRTERMINE APPROXIMATELY THE MIDDLE OR- 
DINATE OF SMALL ARCS, 





{Any middle ordinate is given exactly by Eq. | 
and Table 14.) 





Fig. 29. 
let PC E, Fig. 29, be an are n stations long of 
a D° curve, for which it is desired to determine the 
middle ordinate, and P B a tangent of length 


PE. 
Then we have the distance P C . 
the angle CC P D=!T=inD. But as the chord to 


Draw the tangent E A, cutting P Bin A. 


nearly, and 


an are of 1°1 station long = 1.74 +, Eq. ( ), we have 
for the value of C D=M: 
VW =a ygnD a 1.74 
1.76 n’p 
~ 
or M 0.22 @.218) n® Db 
When n = 1, we have for the middle ordinate of 


any arc | station long: 
M = 0.22 (0,218 exactly) J) ( ) 
This formula is practically exact for all ordinary 
ares of 1 station. Thus the éxact middle ordinate 


For a 1° curve is 0,218; by formula 0.215 
Re ee 


f * 1,001; 1,000 
10° “ 32.181; 2.180 
20° * 4,852; 4.300 


For the easier curves, it is practically exact for 
ares of several stations. Thus the middle ordinate 


For a 4° curve 2 stations long is 349; by formula 5.488 
z 7 3 — 7 BAR: = 7843 
 — 4 13,945: 13.962 

ay “ag 15.004; 15,606 


By an extension of the formula, we have, by a 
demonstration similar to that of §——, for the dif 
ference between the middle ordinates of any tivo 
curves of J)’ and D®: 

My — Ma = 0.22 (0,218 exactly) n* (D — D’), () 

Example.— Difference between middle ordinates of an 
are 3 stations long for a 3° and 5° curve: 218 © 3 
(6-3) = 3.924 ft.; exactly 3,919 ft. 

RAILS are usually 30 ft. long, with a certain per 
centage (about 5 per cent.) of shorter rails, 28 ft. or 
26 ft. long, which latter are made necessary by the 
fact that after rolling, a certain percentage of rails 
otherwise good have more imperfections at the end 
than are adu, issible. 

TO DETERMINE MIDDLE ORDINATES FOR BENDING 
RATLS, we have by Eq. ( ) 

VW = 0.22 ©3)? D 
ID 
% 
Similarly we have for 28-ft. rails: 
M = 0.22 (0.28)° D 


0.02 D nearly 


) 
OTL D = 3 nearly 


and for 26 ft. rails 

M = 0,22 (0,26)? D 
) 

= bg nearly @.) 
These formulas are practically exact for all curves 
under a)! conditions. It is not usual to bend rails 
with very great exactitude, for the reason that the 
final adjustment depends upon the surfacing of 
the track, and a slight spring in the rails is put in, 
and retained with great ease whether the rails be 
correctly curved or not. In fact, itis not uncom- 
mon to neglect to bend the rails at all for curves 
of less than 8° or 4°, depending entirely upon 
springing the rails in surfacing to perfect the line. 
Bat this practice is a vicious one, because, although 
the correct curvature 1s very easily sprung into any 
curve of less than 5° in surfacing, and the line may 
be so maintained for a considerable time, yet there 
is a constant tendency for the rails to spring back 


= 00147 


again into straight lines, with very bad effect upon* 


the appearance and riding qualities of the curves. 
Exrample.—l0° curves; ordinate by bending 90-ft. rai.s, 


10 1 
- = 0,200; should be 0.1%. Ordinate for %8-ft, rails, = 
mw 


10 
0.167; should be 0.171, Ordinate for 26-ft. rails, — = 9.143; 


should be 0.147. c 


These ordinates being so closely approximate, 
and so readily determined at any time, the usual 
table of ordinates for bending rails is omitted from 
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this volume The following is an abbreviated 
table: 

Degree Middle Ordinates in Feet for Raila of 
of curve. iw ft. 28 ft. 26 ft. 
ae olNe wii ole 
2 (gue naz Un 
4 OAS 13 O44) 
4 O7R4 0684 (aes 
> Cnet HRS ors 
6 iiv6 Time) Use: 
‘ we iw, hey 
8 1568 136s 1176 
= 6 1764 iw 1 
lo ln mel 1470 
ll 2106 IMAL 1aly 
* B&B i wae se 1764 
1S {Mis Te 191) 
l¢ wi44 204 20s 
ls lime 260) SA 
16 3136 28 peo 
MN ae bal 4 
18 HALS ws 46 
I eo rat 27s 
“”y ue Mo) 2M) 


GIVEN THE MIDDLE ORDINATE OF ANY CIRCULAR 
sre, PMT. FIG. 20, TO DETERMINE ORDINATES At 
THE QUARTER POINTS OF THE ARC. FG 





Fig. 30 


Draw the line A B, Fig. 30, tangent to the are 
atits center M. Then A P= B T= MM. and, by 
‘ » from the similarity of circular and parabolic 
ares, we have 

CR “ AP i WM 
letting WM Vv 
EP= C PF—C¢ J 
M—\\wM 
or EF=%\ M 


Similarly, TO DETERMINE 
CHORD TO ANY POINT OF 
of the middle ordinate M 

Dividing the half chord P M and parallel tangent 
into any desired number of parts = n, we bave for 


the first offset a, at the point marked }, Fig. 31 by 
Ky { ) 


ORDINATES 
A CTROULAR 


FROM A 
‘RC, in terms 


“= 
"” 
and for the successive ordinates from the curve 


a 


“, 41, ga, Wa. n* aie M) 
whence the successive ordinates from the chord are 
MV, M-a, M-4a, M-¥a, ete. to. . 0 ( 

M 





Pig. 31. 
If we divide the half chord of any circular are in 


V 


—, and for the successive 
100 


offsets we have in terms of M 


AtM |! 2 3 7 a 9 , 

(ffsets from ass 
tangent © O) (4 19 16 2% 8% 49 44 OR 

Offsets from —— 

chord 1.00 1 06 91 84 75 04 51, 26.09, 0.00 


Tn like manner offsets at any desired intervals, or 
at any desired point, may be obtained. For any 
point n ft.from M, Fig. 31, letting the half chord 
PM = ¢, the offset from tangent will be, by Faq. | 


0 (3) MU ba 
° 


Tuis formula is exact to within .01 ft. up to mid 
dle ordinates of about 16 ft. forany are. Asa rule, 
however, ordinates from a chord for more than the 
middle and quarter points are not required. 

Example,—On 3° curve, chord 240 ft. long, offset from 
tangent at a point % ft, from center of arc. We have 
M = 0:218 X 2.4° x 3 = 3.77 ft. (exact value, by Table 14, 
4.77), and required offset 


10 equal parts we have a 


7 » 


} 


ey" < 
. =) 3.77 = OMY; © 3.77 =~ 0.3207 (exact to last dec- 
imal). 


Mr. J. Fostzm FLAGG writes :—I trust that when you 
publish your proposed “Manual,” you wil) not inflict 
upon us any more of the abominabie 6-place tabies of 
logarithms which +eem to be traditionaliy handed down 
from one engineer's field-book to another, without any re- 
aS their fitness for the purposes for which they are 
nm . 

For all ordinary purposes a 5-place table (and for many 
in fact, a 4-place one) is quite sufficiently accurate, and 
not only saves the labor involved in the use of the extra 
decimal, but also the labor of interpolation. If more ac- 
curacy is really necessary a 7-piace table should be used. 
A 6-piace table is neither “ fish, flesh, nor good red her- 


r e 
"Nhe inte Prof. BenzAMIn Prerce of Harvard Univer 








































OO Tocco Dae ea , 


ee cad th intimidate 


' 
% 


hee net ti ee a allies ath tice mnie eachs atten « ae aan Maser 


S72 


sity, in his preface to Bowditch’s * Useful Tables,” clearly 
expresses the objection to 6-place tables, as follows: 

“It is a great mistake to carry the small tables to six or 
seven places of decimals, ithouat any valuabie in- 
crease Of accuracy, they are thus rendered clumsy and 
inconvenient. Tavies of seven places shouid be propor- 
“onan extensive, as the large ones of Taylor; while 
those of six places are of littie value,—for tuey are not 
delicate enough for the higher orders of calculation, and 
are not needed for inferior operations; but on the cou- 
trary, the disproportionate lavor of using them destroys 
that brevity of computation which is the sole reecommen- 
dation of logarithms.” 

Che logarithmic tabies in Bowditch’s * Useful Tables” 
area model of convenience, old as they are (except that 
in logarithms of numbers, each page should only contain 
even fifties), and the peculiar type assists the eye in 
readily catching the figures. 


Our correspondent anticipates precisely what it had 
been intended to do in the tables for this fleld-book, viz., 
to first discard 6-place tables utterly, a; an abomination 
which ought never to have been put into type, and still 
less multiplied indefinitely and preferred to all others, as 
has been the case in nearly ali mathematical text-books 
in English; and secondly to improve their form typo- 
graphically, first,by using the old-style figures, which for 
yeara have been almost universal in German table-books, 
but as yet are the rare exception in English books; 
and secondly, by copying and in some respects improwing 
on the typographical arrangement of the tables on the 
page, so that the spacing, grouping, and rules may relieve 
the eye and mind from strain, by making the selection 
of any number on the page as much as possible a mechan- 
ieal process. As the subject is one of general interest 
and importance, we may make the above letter the text 
for an editorial on logarithmic and other tables in some 
future issue, but will not further discuss it here. 


PORTABLE TRAMWAYS IN INDIA.—One of the first 
experiments in India in the use of a portable tram- 
way for the carriage of forest produce is now being 
tried in the Anamalais, where a line has been laid 
down under the orders of the Madras Government. 
A tine of about three miles will shortly be laid on a 
section of the Chittagong Demagiri road. 


RAILWAYS. 
EAST OF CHICACO.—Existing Roads. 


Ohio & Mississippi.—G. M, WALKER, of Mitchell, 
jnd., Kagineer in charge of construction, informs us 
that work is now in progress on the Cincinnati & Bedford 
Ry., which is torun from Rjvervale, Ind,, to the Bedford 
stone quarries on the Tanyard Branch, 64% miles. The 
line ts to be completed early in the spring of 1890. 

Montreal & Western,—A correspondent writes us as 
follows: 


This railway begins at St. Jerome, P, Q., the terminus 
of the St. Jerome Branch of the Canadian Pacitic R, KR. 
and is to run in a northwesterly direction through the 
county of Terrebonne to La Chute aux Lroquois on La 
Riviere Rouge, a distance of about 70 miles, The work 
of cunanruction was begun about Nov. 15, and the first lu 
miles are under contract. ‘Tracklaying will be com- 
menced early next summer, and the entire 10 miles, it is 
expected , will be completed by the close of 1880, An ar- 
rangement bas been made by which the Canadian Pacitic 
RK. R. will operate the road as soon as completed, section 
by section. The officers of the company are: E, D. RoL- 
LAND, President; H, J. BEEMER, Managing Director; E. 
Roprier, Secretary, and G. H. GARDEN, Chief Engineer. 


Central Ontario.—A press dispatch from Ottawa, 
Ont., states that the Dominion Government will be asked 
for a subsidy ot $6,000 per mile for this company’s pro- 
posed extension from Coe Hill to Sudbury,Ont.,a distance 
of 200 miles. 

Cincinnati Midland.—A meeting of the stockholders 
of this company will be held Jan. 8 to consider the lease 
of the line to the Central Ohio R, R, Co. ; to take meas- 
ures as to increasing the capital stock of the company to 
$1,000,000 and making the same preferred stock in order 
to meet its obligations,and as to extending the present 
mortgage of the company 25 years from its expiration. 

Louisville, New Albany & Chicago,—The company 
has placed aside $770,000 for further improvements, 
About $500,000 of this will be used in purchasing new 
equipment, and the remaining $270,000 will be used in in- 
creasing the terminal facilities at Indianapolis, Ind,, and 
in making other improvements, 

Drummond County.—This road has been completed 
and opened for traffic from Drummondsville to Nicylet, 
P. Q., a distance of 34 miles, It is stated that the line will 
be extended from Drummondaville to St. Hyacinthe in 
the spring. 

Chateaugay,— This company is building a 2-mile 
branch from Plattsburg, N. Y,to Maine Mills, to bring 
out the large amount of lumber made there. 

New York, Ontario & Western,—The announcement 
that the VANDERBILTS were securing proxies from the 
stockholders of this company has given rise to the rumor 
that they intended to absorb the road and build additions 
to develop the coal fields along the route. The N, Y., 0, 
& W. is now building a line to tap the Wyoming coal 
fields at Scranton, Pa.. According to the report the 
VANDERBILTS will build a line from Scranton westward 
to a connection with the Beech Creek R. R., at Williams- 
port. The Beech Creek road, which is now controlled in 
the VANDERBILT interest, passes through some of the 
finest bituminous coal regions in Pennsylvania. The 
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plan is to Luild a line from the western terminus of the 
Beech Creek road to Oil City, Pa., where connection 
would be made with a branch of the Lake Shore & Mich- 
igan Southern R. R. By carrying out this plan a short 
line to both the east and west could be secured for the 
heavy coal traffic commanded by the Beech Creek K. R, 

Toledo, Ann Arbor & North Michigan,—Civil Enogi- 
neer, J. H. BLOOMSHLELD, bas just completed the location 
of the extension of the Toledo, Saginaw & Mackinaw 
RK. R. from East Saginaw, Mich. to Tawas City. The line 
passes through Bay City, Suginaw, Pine River, Au Gres, 
Arenac, Harmon City. and Alabaster. 

Temiscouata,—At a meeting of the stockholders re. 
cently held, the following directors were elected: JOHN J, 
McDONALD, Hrcoror CAMERON, Hon, GeorGE IRVINE, 
Dr. GRanpBors, M. P., WM. McCartay, J, Iskarn 
TARTE, and R. RYAN, The nomination of Mr, Th. Croc- 
KETT as General Superintendent was confirmed. At a 
meeting of the directors, Mr. J. J. MCDONALD was elec- 
ted president, and Mr, Hector CAMERON, Q, C., Vice- 
President. The road has been opened for business from 
Riviere du Loup, P. Q. to Edmundston, N. B., a dis- 
tance of #1 miles. 

Concord & Montreal.—The excavation of the line 
from Franklin to Tilton, N. H., 4 miles, has been com- 
pleted and it is stated that construction will soon com- 


mence, q 


Shore Line, (N, B.)—A press dispatch states that the 
owners of the Shore Line railroad in New Brunswick are 
taking steps to connect their road with the shore line in 
Maine. A petition is to be presented to the next New 
Brunswick Legisiature for a charter for a bridge across 
the St, Croix River at Calais. 

aston & Northern.—A press dispatch from Easton, 
Pa., says that this company has decided to adopt the plan 
of tunneling under Easton for a distance of nearly bhif 
a mile to reach a connection with the main line of the 
Lebigb Valley R. R, Thetunnel will cost $86,000 exclu- 
sive of track, and to reach the Lehigh Valley depot will 
require a bridge and this will cost $64,000. The Lehigh 
Valley RK. R. Co. has agreed to build this bridge. The 
Easton & Northern Co, will ask the citizens of Easton to 
take $50,000 worth of stock, the money to be used for 
constructing the tunnel. Until the tunnel is built the 
Easton & Northern will transport freight through Eas- 
ton by horse-power, using street-car tracks. 


aw Projects and Surveys. 


Dunderburg Spiral.—H. J. Mumrorp, of Mauch 
Chunk, Pa., has sent us the following information con- 
cerning this enterprise : 

The road is to start from Jones’ Point on the Hudson 
River, ascending Dunderberg mountain by two inclined 
planes vo an elevation of 1,200 tt, and running thence by 
u circuitous route to the starting point, a distance of 
about 15 miles. The inclined planes will be operated by 
stationary engines and cables and tne descent from the 
top will be made vy gravity, ‘The grade of the road will 
be about #0 ft, per mile, exclusive of the incline, which 
will have a grade of 1,510 tt, per mile, ‘There will be one 
tunnel 40 ft, long. The surveys for the line have been 
completed and the right of way secured. Contracts for 
construction will probably be let in January or Febru- 
ary, and the road is expected to be completed and in op- 
eration by May, 1891. ‘he road is being built by a com- 
pany of New York and Pennsylvania capitalists among 
whom the prime movers are {. L. MUMFORD and H. J, 
MUMFORD, Of Mauch Chunk, Pa., who lease and operate 
the Mauch Chunk, Summit Hill & Switchback K, kK, The 
principal business of the road will be in the pleasure 
travel from New York and vicinity. The company was 
incorporated Noy. 9, 1889, The officers are: President, 


JAMES MORGAN ; Chief Engineer, 1kA E, HARTWELL, of 
Wilkesbarre, Pa. " 


Indianapolis & Columbus,—A press dispatch from‘ 
Louisville, Ky., states that a company has been formed 
*o build a railway parallel to the Jeffersonville, Madison 
& Indianapolis from Columbus, O, to Indianapolis, Ind. 
Money for the preliminary surveys is said to have been 
secured. 

Grand View Branch,—It is announced that this com- 
pany will build a railway from Ontario Beach to Manitou 
Beach, N. Y., along the shore of Lake Ontario. The 
length of the road will be 6 miles, 

Phoenixville & Allentown.—A project is on foot to 
build a railway from Phoenixville to Allentown, Pa, 
THOMAS J, B, RHOADS, of Boyertown, Pa., is interested, 


SOUTHERN.—Existing Roads. 


West Virginia Central.—This company is consider- 
ing building a line from Cumberland, Md,, to a connec- 
tion with the Western Maryland R, R. at Hagerstown. 
The object of the road is to obtain a shorter line to Bal- 
timore, Md,, for its coal traffic. 

Louisville & Nashville.—Surveys are reported in 
progress for the line from Clarksville to Dickson, Tenn., 
a distance of about 60 miles. It is intended to commence 
construction as soon as possible and have the line com- 
pleted and in operation by January, 1889. The line will 
be known as the Dickson Division of the Louisville & 
Nashville R. R. Construction is in progress on the 10- 
mile branch to Grace's, Ala. Surveys are in progress for 
a line from Carpenter's Station, Ala,, to the property of 
the Napier Iron & Mining Co., a distance of 11 miles. 

Nashville, Florence & Sheffield,—The 2-mile exten- 
sion of this road to Sharp’s ore banks, has been com- 
pleted by the contractors, Davis & Canty, 

Norfolk & Western.—This company has located a 
branch up Big Creek leaving the Clinch Valley Division 
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at Richlands, about 42 miles west of Bluefield, W, vq. 
This branch, which will be 4 miles long, is being buijt to 
open up the extensive coal deposits located along the 
creek and owned by the Clinch Valley Coal & Iron (o. 
The construction of the line will begin soon,— Mortgaye. 
are being filed in the counties along the route of the pro 
posed extension to Ironton, O. The line has been |, 
cated and the engineers are now at work on the plans 
for the bridge across the Obio River at Ceredo, W, vy 
It is stated that construction will commence in ti: 
spring. 

Chesapeake & Ohio.—It is anvounced that this corm 
pany will build a branch from Clifton to the Warm, Ho; 
and Healing Springs of Virginia, a distance of 22 miles. 

Anniston & Atlantic.—This 52-mile road running 
from Anniston to Syliacauga, Ala., has been sold to the 
Queen & Crescent System, according to a press dispatch 

Union RK. R. Bridge & Terminal,—Work bas been 
commenced on the double-track tunnel, 2,400 ft. long 
at Wheeling, W. Va. 


Jacksonville, Williamsport & Anniston.—A_ press 
report states that the contractors have commenced work 
on this road, which is to run from a point on the East a 
West R, R. of Alabama, via Jacksonville to Anniston, 
Ala. The length of the road with its branches will be 
about 20 miles. 

Atlantic Coast Line.—At the annual meeting of thy 
stockholders of the Wilmington & Weldon R. R. Co,, re 
cently heid, the following officers were elected: b, F 
NEWCOMER, President, H. WALTERS, Vice-President and 
General Manager; JNO. R. KENLY, Assistant Genera) 
Manager; Jas. F, Post, Jr., Secretary and Trewsurer 
Jas. F, Divine, General Superintendent, and W. A 
Kracn, General Auditor. The heads of other depart- 
ments remain as formerly, viz: T, M. EMERSON, General 
Freight and Passenger agent, and B. R, DUNN, Eng.neer 
of Roadway. 


General Manager WALTERS in his report says: Th 
Scotland Neck Branch has been extended during the 
year to the Tar River, opposite Greenville, and the 
oridge and trestie to cruss the river is now under con- 
tract. ‘I'he extension of this branch to Kingston or New- 
bern, it is hoped, will be accomplished during the cominy 
fiscal year. beyond that point] would not recommend 
uny further extension tor the present, The Aibemuric 
Raleigh Railroad hus been extended 22 miles to Plymouth, 
and connects at Jamesville with the Jamesyille & Wasli- 
ington Kairoad, which, however, | regret to record, is 1 
such a condition that but littie freight or passenger vusi- 
ness can be transported over it to Washington. A branch 
vould be built from near Greenville to Washington to: 
about what it would cost to put the Jamesville & Wash- 
ington Railroad in proper condition, and such a location 
would much better suit the business, 


Projects and Surveys. 


Yadkin,—We have received the following information 
from THro. F. Kivu rz. of Salisbury, N. C., President: 


‘The road is to run from Salisbury, via Gold Hill, Biles- 
ville, ‘and Albemurle, to Norwood in Stanly County, u 
distance of 42 miles. The right of way has been secured, 
and other local aid tu the amount of $160,N00 has been 
subscribed by Kowan and Stanly Counties. The prelimi- 
nary surveys for the line are now being made and lova 
tion will commence as 8v0n as these are completed. Con- 
struction will commence.as soon as toe line is located, 
and it is expected that the road will be completed by 
dan,, 18¥1. she road is being built as a feecer to the 
Richmond & Vanvilte R. R., and will ultimately be ex 
tended tu a connection with the Carolina Central RK. kt. 
at Wudesboro or Buckingham, Major GORDON, of Salis- 
bury, is Chief Engineer, 


Seuthern Coal, Iron & R, R. Co.— At a meeting re- 
cently held the following officers were elected: President- 
Hon, CHARLES GRANT Jr.; First Vice-President and 
Chief Engit.ver, L. C. WOLKINS; Second Vice-President, 
H. A. ARMSTRONG; Treasurer, WM. C. COLOORD; Secre- 
tary, CHARLES E, WILLARD; Clerk, 8. A. Lenckgy. The 
capital stock of the company is placed at $5,000,000, The 
offices of the company are now at 74 Tremont St., Bos- 
ton, but will shortly be moved to 620 Atlantic Ave. 
Boston. Offices will also be established at Morristown, 
Tenn,,where after Jan, 21, 189, proposals will be received 
for constructing portions of the proposed lines, 

Washington, Alexandria & Fairfax, — A bill has 
been introduced into the Virginia Legislature to incor- 
porate this company to build a railway from Alex indria 
to Falls Church, Va., and beyond, Among the incorpor- 
ators are: F, K. WinpsoRr, Louis C, BuRLEY, RALPH J, 
THOMAS, and JOHN CHRICHEN, Jr, 


Tennessee Valley.—A railway company by this name 
has veen incorporated in Tennessee. 
_ Atlantic, Allegheny & Western.—Chartered in Vir- 
ginia to build a railway froma point on the West Vir- 
ginia State line either in Higbland, Augusta or Buck- 
ingbam Counties to some point on the Potomac, Rappa- 
hannock, or York Rivers, Among the incorporators are: 
Francis A, Frencu, H. D. GARDEN, and Gro. H, Srew- 
ers, of New York City. 


NORTHWEST.—Existing Roads. 


Great Northwest Central, J, H, BE. Seceeran, of 
Brandon, Man., Chief Engineer, send us the following in- 
formation; 


The road is to run from Brandon, Man., via Rapid City 
to Battietord, a distance af 450 miles. The route 
through a prairie country affordi generally light 
work; maximum 60 rt. r, and maximum 
curve 6°. There be two 1,100 ft. and 2,300 ft, 
lang eee orth and South branches 
of Saskatchewan River. Thecontract for 100 miies of 
the road has been let to A. Chariebois, of Quebec, P. Q., 
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who bas completed 50 miles of the line northwest from 
Brandon and now hasa force of about 2580 men at work 
on the remaining distance. 

Canadian Pacific.—Trackiaying is now in progress 
on the Qu’ Appelle, Long Lake & Saskatchewan R. R. 
The road has been graded for 130 miles which brings 
the line to within a few miles of the Saskatchewan River. 
A large force.,of men and teams are now at work near 
Prince Albert getting out ties and bridge timbers. 

Northern Pacific.—Engineers are at work making a 
survey for a branch from Red Lake Falls, Minn. to West 
Lynne, Man.——This company has acquired possession of 
the Duluth, Crookston & Northern R. R. recently com- 
pleted from Crookston to Fertile, Minn,, a distance of % 
miles. 

P ojects and Surveys. 

Kearney, Hutchinson & Gulf.—lncorporated in Ne- 
praska to build a line of railway from Kearney, Neb., to 
Gaiveston, Tex. Among the incorporators are: F.G. 
RoperTson, H. J. ALLEN, H.C. ANDREWS and others of 
Nebraska. 

Omahe & Forest City —A project is on foot to build 
a railway fiom Omaha, Neb., to Forest City, 8. D. Mr, 
R. M, SPRINGER, Of Forest City, is interested 

Gull Lake & Northern.—lncorporated in Minnesota 
to build a line of lumber railway from Gull Lake, Cass 
County, into the timber lands owned by Messrs, PILis- 
nurny. Geo, A. PILLaBoRY, of Minneapolis, Minn, is 
President, 

Chicago & Southeastern,—licorporated in Liinois to 
build a railway from Chicago to a point on the Indiana 
State line in the township of Thernton. Among the in- 
corporators are: ADAM A, Goonrica, of Jerseyville, Til 
EvGENE HUTCHINS and FRANK H. Bowen, of Chicago. 

Saskatchewan & Colonization.—This company seeks 
incorporation to build a railway from Portage La Prairie 
to Westbourne, Man,, with branches to Prince Albert 
ind Lake Winnipeg. 

Sioux City & Northwestern,—At a meeting of the 
directors recently beld the following officers were elected; 
President, JOHN Prerce ; Vice. President, W. L. Joy, See 
retary, F. 8. BoTLer; and Treasurer, H, A. Jonns, The 
road will, it is stated, be built to Livermore, Ia., next 
year. 

St, Louis & Illinots Central.—Chartered io Ilinois 
to build a railway from Eureka to Alhambra, Il!. Among 
the incorporators are : J. M. STARK, Pawnee, Ill.; H. W. 
DANA, Lincoln, Ill,; and Ronert MOWILLIAMS, of Alton, 
li. 


SOUTHWEST.—Existing Roads. 

Louisiana North & South,—Grading has been fin- 
ished on the line from Gibsiand south to Sparta, La., 10 
miles. and tracklaying is now in progress, It is expected 
that the line will be completed this month. 

New Orleans, Ft. Jackson & Grand Iate.—Track- 
laying will soon be completed on the 6 miles of this line 
through the swamp between Algiers and Bellechasse, La. 
Rails for the entire 65 miles of the road from Algiers to 
Ft. Jackson are on the ground and will be laid as fast as 
possible. 

New Orleans & Northwestern,—This is the new name 
of the New Orleans, Natchez & Ft. Scott R. R. Work is 
in progress between Vidalia and Sicily Island, La,, and it 
is expected that this portion of the line will be completed 
by Jan, 1. 

Missouri Pacific.—The contract for building the line 
from Dermott, Ark., to Monroe, La., has been let to a 
Mr, Jackson, of Kansas City, Mo. The contractor is now 
shipping his outfit and work will commence at once, 

Baltimore & Ohio,—The report is again in circulation 
that this company will extend its line to the Missouri 
River at St. Joseph. 

Kansas City, Rich Hill & Eldorado,—Work is re- 
ported in progress between Eldorado and Walker, Mo.,, 
This section of the road is to be completed in 60 days, 

Kansas City, Wyandotte & Northwestern.—A press 
report from Beatrice, Neb., states that the Kansas City 
& Beatrice R. R will be completed by Dec. 16, 

San Antonio & Aransas Pasa .—The location of the 
line from Kennedy to Laredo, Tex., has been completed. 

Eureka Springs.—It is reported that arrangements 
have been completed for an extension of this road from 
Eureka Springs south to Little Rock, Ark., and from 
Seligman north to the coal fields of southeastern Kansas. 


Projects and Surveys. 

Doniphan.—Surveys are reported in progress for a 
railway by this name to run from St. Joseph, Mo., to 
Joplin, Mo., and thence south into Arkansas, Col. Joun 
DONIPHAN, of St. Joseph, is at the head of the enterprise. 

Kansas City, Bentonville & Southern.—Chartered in 
Arkansas to build a line of railway 120 miles long. The 
capital stock is $1,550,000. 

ROCKY MT. AND PACIFIC.—Existing Roads. 

Oregon Improvement Co,—It is stated that the pro- 
ceeds of the $15,000,000 of bonds recently issued by this 
eompany will be used in changing the Columbia & 
Puget Sound R. R., running from Seattle to Franklin, 
Wash., 33.6 miles, to standard gauge and extending 
the road east over the Cascade Mountains to a connection 
with the lines of the Oregon Ry. & Navigation Co, 

Union Pacijic.— Kijpstrick Bros, & Collins, of 





Beatrice, Neb . have the contract for building the firs, 
120 miles of the Los Angles extension from Milford, Utab, 
to Pioehe, Nev. This portion of the line is to be com. 
pleted by July 1, 1890. The contract for changing the 
gauge of the Utah Northern R, K. has been awarded 
to the same company. 

Denver, Texas & Ft. Worth,.Contracts are reported 
let for the extension from Long's Cafion to Las Vegas, 
N. M, 

Spokane Falls & Northern.—This company will seck 
a charter at the coming session of the British Columbia 
Legislature, to build a railway from the mouth of the 
Pend d’Oreille River near the International boundary, 
to Nelson, on Kootenai Lake, B.C. 

Denver & Rio Grande.—D. D. Streeter, who has the 
contract for building the Tennessee Pass Tunnel, bas 
commenced work, The tunnel will be 2,500 ft, long. 


Projects and Surveys. 

Portersville & Tulare.—iIncorporated in California 
to build a railway from Portersville to Tulare, Cal., 2 
miles, Among the incorporators are: Pattie H. Licren- 
THAL, W. H. CHICKERING, and LEON SLoss Jr, 

Arizona,—The people of Maricopa County, Ariz, have 
raised $280,000 in aid of the proposed road from Phoenix 
toa connection with the Atiantic & Pacific R, R. 

Brownaville & Albany.—A project is On foot to 
builda line of railway from Albany to Brownsville, Ore. 
and also a line from Brownsville up the Calapoosa River. 


RAPID TRANSIT. 


Electric Railways.—Greenbush, N. Y The North 
& East Greenbush Ry. Co. bas been granted permission 
to erect poles and wires for operating the line by elec- 
tricity, 

Newark, N. J.—The Council has been discuasing the 
overhead wire and storage battery systems. 

Lancaster, Pa.—A New York syndicate, headed by 
SumMNER T. DUNHAM,has purchased the East Find and 
Lancaster City lines, and will put in an electric system 

Nashville, Tenn.-The United Flectric Ry. Co. has 
been incorporated by the syndicate which has acquired 
the street railways. Among the directors are G. M. Foas, 
1. T. Raga, T. W. Wrenner, W. CC. Derwent, Frank Mor 
ROw and others. 

Atlanta, Ga.—The street committee has made a fav 
Orable report on the petitions of the Union Strect Ry 
Co. for power to adopt electric traction. 

East Liverpool, 0,—The street railway company wil! 
probably adopt the Thomson-Houston electric system. 

Indianapolis, Ind.—The Citizens’ St. Ky. Co. has 
contracted with the Thomson-Houston Co. for electric 
plant and equipment. 

Springfield, Ill.—The Springfield Street Ry, Co. bas 
applied for power to operate its road by electricity, 
using overhead wires. 

Denver, Cot.—Contracts for the Colfax Ave. electric 
line have been let to the Sprague Electric Co. and the 
Edison Ry, Co. James Swem haa the contract for track- 
laying. The road will cost $60,000, and is to be completed 
by February, 

Vancouver, B, C.—The Vancouver 8t, Ry. Co, and the 
Vancouver Electric Illuminating Co. propose to put ina 
joint plant for light and power. 

Elevated Railway.—Brooklyn, N. Y¥.—The Union 
Rlevated Ry, Co. proposes to build an extension on 3rd 
Ave. from 27th St. to Fort Hamilton. 

Cable Ra)jlways.— Baltimore, Md.—The Baltimore 
Traction Co, will soon have work commenced 4n its 
cable conduits. Mr. F. H, HAMBLETON is the engineer ; 
Mr. A. D. Wurrron is engineer of the U. 8. Construction 
Co,, which has the contract for construction; the Penn- 
sylvania Iron Works have the contract for machinery; 
and Mr. Henry Brauns is the architect for the two 
power houses, 

Denver, Col,—The Larimer 8t, cable line is to be ex- 
tended eastward half a mile. 

Oakland, Cal.—The Central Ave. Cable Co. bas been 
incorporated by M, H. Grossmayver, T, Waower. J. F. 
ENGLISH, and others. Capital stock, $1,000,000, 


Dummy Lines.—McMinnville, Ore.A company is 
being organized to build a motor line to Dayton and 
other neighboring towns. 

Hanford, Cal,—A motor live to Fresuo is prejected. 

Port Townsend, Wash.—A company has been organ- 
ized by B, 8S. MitLer, Henry Lanpes,H. L. Burkert, 
and others, to purchase the motor live and build 5 miles 
of extensions, 


Street Bailways.—New York, N. ¥.—The Metropoli- 
tan Crosstown Ry. Co, has been granted a franchise for « 
line from Grand 8t. ferry to lith St.; connecting witb the 
28th and 29th Sts. line, 

Bellaire, O.—The street railway has been requested to 
extend its lines, and the citizens have raised subscriptions 
for the purpose. 

Durham, N, C.—The street railway bas been sold at 
auction. It was purchased by Major W. A. Gururie t 
$2,750 for the track, etc.; $360 for the stabies, and $240 to 
four cars. 

Pueblo, Col,—The Puebio City Ry. Co. bas been incor. 
porated by J, N. Carta, Wa. Creek and J. F. Vat 
Capital stock, $500,000, Cable or electric traction may be 
employed. 


Springfield, 111.—The People’s Gas Motor Ry. Co. has 
been incorporated by CHARLES ScHUCK, FRANK Retson 
and CHARLES F. Herman, Capital stock, $50,000, It is 
proposed to use the Connelly gas motor. 

Salem, Ore.--The Capital City Ry. Co. has increased tts 
capital stock from $25,000 to $50,000, 


HICHWAYS. 

New Jersey.—The Bergen County Board of Free- 
holders has decided to bezin to make ecunty roads 
under the new law. The road from Hohokus to Pater- 
ron, 5 miles long, was first accepted. It will cost $0,- 
000 to macadamize it. Thisisan entering wedge of a 
proposed plan to spend $50,000 a year on county roads. 
—+veral Camden County farmers have aprealed to 
the Judge of the Interior Court for the appointment 
ofa County Board of Surveyors to lay out a 66 ft. roud- 
way in Stockton Township. The application war 
made for an outletfrom the country over the new 
Knight Ave, Bridge to Camden. 

Virginia.—A determined effort will 
made at the approcebing seasion of the Levislature 
to improve the publie roads. Mr. 8. WeLvokp CaRBIn, 
of King George County. chairman of the sub-committee 
ofthe State Board of Agriculture, is busily employed, 
it is suid. ia preparing bills to be submitted to the 
General Assembly looking to an improved system of 
eounty The suggestion is that the labor for 
these rhould be supplied by the younger and less 
hardened State criminals 


Long Island.—The highways of the town of Hun- 
tington are hereafter to be worke | by contract. It was 
voted to do so by the town a year ago last epring, but 
the matt delayed and nothing done toward 
changing the system. The Commissioners of High- 
ways hud the matter put to vote at the last soring elec- 
tion, and the people of the town again decided in favor 
ofthe system. The Commissioners now have no other 
alternative, and the contract system will go into effeet 
as soon as the bids can be received aud comsidered 
A convention was held at 
tended by men from every part of Queen’e 


prolubly be 


roads. 


wae 


Jamaica recentivy and at 
County, to 
discuss the subject of read improvement There ia a 
good prospect that the conference will bring forth 
excellent fruit. Those present favored the county 
road system, voting almost unanimou ly for macadna 


mizing as a means of improvement. 


New York.—The Board of Supervisors of Bedford 
has authorized the raising of $6.475,50 for the repair of 
roads and bridges in this town. 


CONTRACTING. 


Macadamizing.—The foilowlng proporale have been 
received for a macadam road at the National Cemetery, 
Nat chez, Miss: John Conner, Natchez: grubbing and 
clearing, $30; excavation, 15 cts. per cu. yd.; borrowed 
embankment, 20 cts. per cu, yd.; screened gravel, $1.15 
per cu. yd.; unscreened gravel, 70 cta, per cu, yd.; brick 
laid, $16 per M; lumber, $17 per M. J. P. Whitmarsh, . 
Natchez: grubbing and clearing, $%; excavation, 18 cta.; 
borrowed embankment, 2 cte,; screened gravel, $1.15; 
unscreened gravel, 75 cts.; brick iaid, $16.00; lumber, $19. 
O'Brien & Co,, Natchez: grubbing and clearing, $25: exca. 
vation, 18 cta.;: borrowed embankment, 2 cta.; screened 
gravel, $1.15; unscreened gravel, 70 cts.; brick laid, $14.35; 
lumber, $16. The contract was awarded to O'Brien & Co, 

A contract bas been awarded to James Frazier, of 
Wheeling, W. Va., for improving the Wheeling and 
Fairmont road, at $1.10 per cu, yd. for macadamizing 
and 25 cta, per cu. yd. for grading. 

Jail.—The contract for the new jail at Opelika, Ala., 
has been awarded to the Pauly Jail & Mfg. Co., of St. 
Louis, Mo., at $10,500, 


Paving Supplies.—The contract for supplying basalt 
blocks for San Francisco has been awarded to J. W, 
McDonald at $35.90 per M,; gravel, 72 cts. per ton; brick, 
$11.0 per M. The contract for supplying cement was 
awarded to H. T, Holmes Lime Co. at $3.59 per bbi, for 
Gillingham's; $3.69 per bbl for Knight's. 


Culvert.—Bids for the construction of a culvert at 
Holley, N. Y., were received Dec, 6 by JAMES SHANA- 
HAN, Superintendent of Public Works, Albany, N. Y. 
but they exceeded the appropriation, and the contract 
was not awarded, 


Removing Ledge.—The following proposai for re- 
moving ledge in the harbor at Boston, Mass., was re- 
ceived Dec. 7, by Lieut.-Col. 8. M, MAnsriz.p, U. 8. En- 
gineer Office, Boston, Mass.: Geo, W. Townsend; $29 per 
cu. yd., measured in place. 

Elevators.—The contract for the clevators in the new 
post-office building at Baltimore bas been awarded to 
the Crane Elevator Co., of Chicago, for $27.48. There 
were four competitors. A Boston concern bid $16,000, 
Ellithorpe, of Chicago, bid $17,200, and Otis Bros., of 
New York, also made a bid, 

Concrete Pavement.—The following proposals for 
the new concrete pavement at Tompkins Park have 
been received by the Park Commissioners, Brookjyn, 
N.Y.: Matthew Taylor, 23}4cts. per sq. ft: Wilson, Boller 
& Co,, % cts.: Blaney & Co., 2% ots.; Scbellinger & Co., 
i ota; Chrystie & Co., 28 cts, 
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Jetties—The cortract for jetties and shore protection 
for the light station at Cane Charles, Va., has been 
awav*ded to T. H. Hathaway & Co., Philadelphia, Pa.. at 
$16,280. 

Well.—The San Joequin County (Cai.) Roard of Su. 
pervisors has awarded the contract for a 10-in, gaa well, 
2.0 tt. de p, to J. K. McPherson, at $6.000;: the prices are 
$2.25 per ft. for the first 1.09 fr,- $3.25 per ft. for 1 fr: 
4 per ft. for 250 ft.; and $4.5) per ft. for the last 250 ft, 


Street Work. — Brooklyn, N. ¥.—The ony prop»ral 
for grading and paving Harman St. was from Charles 
Hart, at $12.21 per lin. ft. Bids for flagging sidewalks 
were as follows: Henry Mogk, 2234 cts. per sq, ft,; John 
Morriesey, 19% ct«, 

Bulkheais.—The following proposals have teen re- 
ceived hy the Commissioner of City Works, Brooklyn, 
N. Y.. for repairing the bulkheads at Trion St. bridge: 
Hugh Hart, square timber faces, $1.7, stone retaining 
walls, $2390; Parth &. Cronin, square timber faces, 
$1,749 stone retaining walla, $1,740; John D. Walsh, 
equare timber faces, $1.619, stone retaining wal's, $2.79; 
Patrick H. OConnel, square timber faces, $1,444: *te- 
pen A. Kellie, equare timber faces, $1,.4%, stone retain- 
ing walls, $1.475: John W. Piaherty, eqnare timber faces, 
$2.7; Tames Du Rots, square timber faces, $1,887 ; stone 
retaining walle, $2.459, 


PROPOSALS OPEN. 


Removixe Puildine —Tak'ne down and removing 
from the grounds the immonse stone strnuetnre known as 
the Chicago Tniversity Building. on Cxttagwe Grove Ave. 
near 34h St, the eontractorto keen all the material.and 
the -same to be taken down and removed within 60 days 
after letting of contract, Work can be commenced Jan, 
1, Joun Wary, Tacoma Building, or D. G. Hamriton, 
% Washington &t.. Chicagn, Ti, 

Barge and Scows.—One harge for natent dredger, 
and fourecaws, A OCnrewan Sorta, Director, Depart- 
mentof Pudiic Works, St, John. N, B. Dee. 17. 

T :eboat —Conetruction of a tughoat: plans and sner_ 
ifications prenared hw WM. Cowces, 45 Broadwav. CHas. 
F. Atcex, Presidert, Quarantine Commissioners, 71 
Broaiwav. New Vork Citv. Dec, 17, 

LT let Tunnel —At Chain of Rocks: 18M eu, vide, of 
earth excavation, 7 cu. vds, of rack excavation in shaft, 
4.700 cu. yds, of rock excavation in tunnel, 28 cu, vda, 
of brick masonry, ti cu, vds, of stone masonry, % ecu. vds, 
of exncrete, 11,0 ft, B. M. lumber. Plans and snecifica- 
tioneon file. Henry Fran, President, Board of Public 
Ime ements, St, Louis Mo, Der. 17. 

Tnlet Tower.—At Chain of Rovks ; Mon, vis, of rock 
excavation in shaft (without explosives); 70cn, yds, of 
rock excavation in shaft (with explosives) ; 35 ev, yde, 
of brick masonry ; 565 cn. yde, of stone masonry, claes VY; 
25°n, yds, of granite mesonrv. class H; 425 en, yde, of 
granite masonry. class T: 108 lin, ft, of cornice; setting 
fron work and gates; 8590 hs, cramns, dow>ls, and an- 
chor holte, Plans and enecifiestions on file. Henry Fan, 
President, Board of Publie Improvements, St. Louis, Mo, 
Dec. 17. 

Bridge.—Rebu'lding and placing in prover position 
the draw «nan in the Central or Macomh's Dam bridge 
over the Harlem River, Tar Comwisstovers oF PUBLIC 
Parks, 49, 51 Chambers S&t,. New York Cite, Dee, 19, 

Pencine.—D. Portexraer, Chief Sunerintendent, In- 
teresionial Rv... Moncton, NLR, Dee, 21. 

B-idge, — Automatic self-closing ewing bridge over 
canalat Benson St , Lockland: alen for the iron pile sub- 
structure for same, in Springfield Township. THE 
COUNTY COMMITSSTOVERS, Cincinnati,.O, Dee. 21, 

B ectrie Li rhtine.—For a term of 1, 20r 38 vears from 
JInty 1, 1890, Jonn B. Moony, Controller, Detroit, Mich. 
Dec, 21, 

Excavation «nd Cem-nt. — Excavation for boiler 
room and coal vaults and removal of earth heans, and 
also furnishing and delivering 12.990 bhis, of natural by- 
draulic cement for the building for the Library of Con. 
gress, Beervarp R. Green. Sunerintendent and Engi- 
neer, 145 E. Canitel St., Washington, D.C. Dec, 23, 

Asphalt Paving.—On concrete foundation, and on 
the present stone pavement, THE COMMISSIONERS OF 
Puswitc WoKs, 31 Chamber St.. New York City. Dec, 2%. 

Dre iging.—Dreiging and removing bars, etc., from 
Cuyahoga River, the old river bel and Sycamore St, slip. 
W. P. Rice, City Engineer, Cleveland, 0. Dec, 24. 

Dred zing.—In the Virginia channel of the Potomac at 
Wasbingeton. Lieut. Col. Peter C. Hats, U. 8, Engi- 
neer Office, Washington. D. C. Dec. 3. 

Bri iges. — Iron highway bridge, also iron foot bridge. 
Orro THOMAD. Comptroller, New Orleans, La. Dec. 3', 

Sewers —Brick sew re. THE DistRior CoMMISSIONELS 
Washington, D.C. Jan, 2. 


MANUFACTURING AND TECHNICAL. 


Ma ket Prices.—Rails.—New York; $35. Pittsburg; 
$35 to $% at mill: this price is expected to go higher un- 
less the cost of Bessemer pig is reduced; old raile, $22.50 
to $23.50 for steel, $28 for iron, Chivago. $37 to $37.50; old 
ratiz, $2).5) to $21 for steel, $26.50 for iron. 

frack Matereal.—Pittsburg, spikes, $2.15 or $225 at 
Chicago, Milwaukee, St. Louis or Cincinnati: splice bars, 
2 cts.: track bolts, 3.10 cts. with square, and 3,20 cts, with 


hexagon nuts. Chicago; splice bars, 2.25 cts steel, 1.95 to 
2 cts. for iron: epikes, 2.25 to 2.30 ets.: track bolts, 2.90 to 
2.90 cta, with square, 2.95 to 3 cts. with hexagon nuts. 

Structural Tron,—New York: iron universal mill and 
tank plates, 2.25 cts. to 230 cts.; iron angles, 2,25 cts. to 
2.3 cts; tees, 2.75 to 2.8 cts; beams and channels, 
3.1 cts.on dock. Pittsburg: angles, 2.45 cts ; tees, 2 cts.; 
heame and channels, 3.10 cts ; sheared bridge- plates, steel, 
2.°5 cte.: universal mili plates, iron, 2,55 cts ; refined bars, 
2 cta.: tank iron, 2.40 cts, to 2 45 cts. for iron, and 2,65 cts, 
to 2.75 cts. for steel, Chicago: angles, up to 5-in., 2.35 
cts,; over 5-in,, 2 45 cta,; tees. 2.85 cts. to 3 cts: universal 
plates, 2 35 cts. for ion, and 2.45 cts. for steel, up to 16 ins, 
wide, and 2.55 cts. from 16 ins. up; sheared bridge plates, 
2.45 cts. Carload lots of beams and channels are 3.20 cts., 
Chicago, Small lots from stock of angles, 2.70 cts. to 2.75 
cte,, tees. 3 cta.; beams and channels, 3.70 cts. 


The Strong L*comotive— The Strong engine has 
been running on the Cincinnati division of the Cleveland, 
Cincinnati. St. Louis & Chicago, and is said to have 
recently hat a short race with one of the big. passenger 
engines on the Ohio & Mississippi, Twelve miles out of 
Indianapolis, each hauling heavy express trains, they 
came un side by side, and hetween that point and the 
Grand Central Station there was eome-lively running, 
but the Strong lec motive distanced the O & M. engine 
about two milesin running twelve. The engine is now 
running on the Cincinnati, Hamilton & Dayton, 


Electric Headlight«.—The National Electric Head- 
light Co., of Indianapolis. Ind., is having one of its lights 
tried on a Vandalia engine. A 3 H. P. engine and 
dvnamo., weighing about 70 Ihe., is mounted on the ex- 
tens‘on front, between the smoke-stack and headlight, 


The Carolina Oil & Creosot? Co.. of Wilmington, 
N. C, has recently shipped a third cargo of timber to 
the Nicaragua Canal Co, Tt consists of 131 creosoted piles, 
valued at $1,432.35; 193 pieces crensoted lumber, valued 
at $2.914 43; 533 non-creoso‘ted piles, values at $549.40; 
28 nieces ron-creosoted timber, valued at $307.33. Total 
value, $4.204,31. ' 

Gas Works for Sa'e —The St. Louis Gas Light Co., of 
St. Louis. Mo , will sell ite gas pliant at auction on Dec. 
24, The plant includes land, station works, gas holders, 
mains, ete. The number of cubic feet of gas seld by the 
St Louis Gas Light Co, for private and public consump- 
tion during the twelve months ending Oct. 31, 1889, was 
about 498 000,000, 


T.ocomotives. - The Schenectady Locomotive Works, of 
Schenectady, N. Y., have an order for 10 consolidation 
engines for the Chesapeake & Ohio. They will have cylin- 
ders 21 x 44 ins . and will weigh 30.0% Ibs, 

The New York, Lake Erie & Western has received 12 
new engines, 

Adame & Price. of Nashville, Tenn,, have built a patent 
logging engine and 9 cars for C. C. Mengel & Co., of 
Louisville. Ky. 

Cars —The Riordan Refrigerator Car & Transporation 
Co. has heen incorporated by WiIntTHROP Pond, CHARLES 
B. KAvurMAN, and Groroe B. Katre..of New York City; 
Morris R. Locke, of Ei Paso. Tex: and JAMES L. PEN- 
NIFTELD, Of Chicugo, Capital stock, $2.090.000, 

Haskell. Barker & Co., of Michigan City, Ind, havea 
contract for ¥0 cars for the Columbus & Hocking Valley, 

The Michigan Car Co., of Detroit, Mich., has an order 
fo + 20 treight cars for the Flint & Pere Marquette. 

The Indianapolis Car Co., of Tndianapolis, TIn4., duilt 
548 cars during November: 50 per cent. were box cars and 
the remainder coal and flat cars. 

The Mleveland, Cine'nnati, Chicago & St. Lonis has 
now 37 new stock ears, all equinned with automatic 
couplers and air brakes. They are 34 ft. long. and rest on 
substantial ‘rucke. It wil] he safe to run a train of them 
at a epeed of 40 mi'es an hour. 

The Northern Pacific has ordered 100 new refrigerator 
cars for the spring business They are to be standard 
cars. and have all the latest and improved appliances, 


Hoisting Plant.—Mr, F. E Racver, General Menaver 
of the Western branch house of the Lidgerwood Mfg. 
Co., at 34and 36 West Monroe St,, Chicago, Til., reports a 
brisk demand throughout the West for the company’s 
standard boisting machinery. 

Filters.—The National Water Purifying Co. has re- 
cently secured some large contracts for National filters, 
meluding the size of 20 ft. diameter. capacity 1,000 000 
galls.each. The company claims to be the only fiiter 
company manufacturing such large mechanical filters, 
operating under pressure, 


The Scilian Acphait Pavirg Co.. New York, has 
purchased the asnhait busines: of Mr. Henry Borze. of 
this city, and proposes to extend it considerably. The 
company will continue to use the natural Sicilian asohalt 
for street parémments, and the genuine Limmer asphalt, 
from Germany. for sidewalks, flooring, roofing, ete.; 
these asphalts have been used with success in Bnrove 
ince 1877 ah 1 1842. resnéctively. and by Mr. Boze in this 
in this country since 1886 and 1876 respectively, and are 
now controlled by this company for the United States 
and Canada. Besi ies the asvhalt work, it will undertake 
the construction of artificial stone sidewalks, flooring, 
ete. The company has secured the services of Mr. Dotze 
as General Manager of the practical part of the business. 


Balway Plant end Machinery Wented. — Tix 
Eereka Lumber Co., of Harlow, Ark., will purchase rails 
and an engine for a logging road. 

R. C, Carter & Co, of Kimuiga, Ala., will want a 15-toy 
logging engine. ‘ 

The Pierce & Torry Investment Co., of Orlando, Fix 
wants a hoisting engine for hoisting cypress, 

J. A. Deviin, of Due West, 8. C., will build a dummy 
line 4% miles long, and wants to purchase rails, roljing 
stock and an engine, 

W. R_ Burgess, of Greenshoro, N. C., wants rails, 
splice tars, spikes, ete., for 5 miles of track. 

A. Desiawnere, of Providence, R. I,, wants a 75to 100 
H, P, locomotive beiler, 

H. G. Welty, Potomac Bridge Works, Frederick, Md 
wants machinery for iron and stee) bridge work. 


BRIDCES AND CANALS. 


Bridge Notes —Woodaville, N. H.—A new bridge ir 
to be built by the Concord Ry. Co. 

Providence, R. I.—The New York, Providence & 
Roston and Old Colony railways will widen the present 
bridge over the tracks at Smith St. to allow of the c n- 
struction of four additional tracks. It will be an iron 
atrocture, 88 ft. span, with a 50 ft, roadway and two }5 ft 
sidewalks, 

Newark, N. J.—The Board of Freeholders of Essex 
County has anrointed a committee of three to conf r 
with a committee from the Hudson County Roard of 
Freeholders in regard tothe construction of a bridge cver 
the Passaic at the foot of Chambers St., or some othe 
point inthe Twelfth Ward, to connect Newark and Har 
ris n. 

Pittsburg, Pa.—The South St. Bridge Co. is said t 
contemplate building a new structure,as the present 
suspension bridge could not safely carry the ca le lin 
which it is proposed to build on this route. The proposi- 
tion was made to build an additionto each side of 1h. 
bridge, especially for the cars, as is being done on thx 
Smithfield St, bridge for the Birmingham cable line, Lut 
this plan does nor seem to be very satisfactory. 

Cumberland, Ma.—The contract for the construction 
of the bridge over Willis’ Creek bas been awarded to thy 
Pittsbure Bridge Co, of Pittsburg, Pa.. for $1,550, 11 
wil! be a high Pratt truss bridge, with twospans of 81 ft 
each, a roadway 18 ft. wide; capacity 80 Ihs. per sq ft; 
factors of safety, 5 for compression, 4 for tension. 

Fredericksburg, Va.—A bill will be introduced in th: 
Legisiature to authorze the town of Fredericksburg to 
issue $20,000 of bonds for the purpose of building an iron 
bridge across the Ranpahannock. 

Americus, Ga,—The Savannsh, Americus & Mont 
gomery Ry. will build a bridge across Montgomery St. 

Vicksburg, Miss —A bridge across the Tensas Rive: 
with a draw span 60 ft. wide, will be built by the New 
Orleans, Natéhez & Fort Seott Ry. Co. 

Denver, Col.—The following proposals for an iron 
bridge over Cherrv Creek have been received by the 
Roard of Public Works: Lane Bridge & Iron Works. 
Chicago, $14,792: King Tron Bridge & Mfg. Co., Clevela: d, 
O., $15.849: Kansas City Bridge & Iron Co, $15,049: 
Wrought Tron Bridge Co.. Canton. 0,, $16.200; Geo. E. 
King Bridge Co., Des Moines, Ta., $16.485; Bullen Bridge 
Co,, Trinidat, Col., $16,489; Pittsburg Bridge Co., Piits- 
burg, Pa., $16,896; Milwaukee Bridge Co., $16,950; Penn 
Bridge Co., Beaver Falls, Pa., $17,485. The contract was 
awarded to the Lane Br dge & Iron Works. 

Ceredo, W. Va.—The formal meeting of the Nor‘ojk 
& Western Railroad officials and government engineers 
to examine plans for the proposed Norfolk & Western 
Bridge over the Obio, was held at Ci redo, on Dec. 3, on 
the site of the’ proposed bridge, There were present: 
Chief Engineer Coz, Gen, Enocn, and Mr. DOANE, vt 
the Norfolk & Western, and Col. W, E. MERKILL. Msj. 
AMOS STICKNEY. and Maj. D. W. Lockwoop. Mr. Cor 
presented the plans of a steel bridge of five spans, the 
river spans of which will be 550 ft, long. It will be ove 
of the finest railroad bridges on the river, 

Houghton, Mich.— Mr. G. C. SHELDEN, Treasurer, 
states that the letting of the contract fur the propused 
bridge and arpreach has been postponed indefinitely. 

Venice, 1U.—Iron work is being placed on the second 
epan of the Merchants’ Bridge to St. Louis. Tbe spun 
now heing erected is over the center of the stream and 
main channel of the river, 

St, raul, Minn.—Mr, RUNDLETT, City Engineer, bas 
re ported, in regard to the bridge fund, that after the 
issue of $106,000 already provided for by the counci! 
there will remain to the credit of the fund (alter ai: 
work now under contract is provided for) about $60,000. 
A good part of this balance will be used in building 
the Selby Ave. bridge approachts, an improvement 
estimated to cost $38,000, on which the Board of Public 
Works has reported favorably. The br-dge will be of 
iron and stone, with a 32-ft. roadway and 4-it. sidew alk 
on each side, 

Burlington, Ia,—A new wagon bridge over the Missis- 
sippi is projected. ; 

‘ew Orleans, La.— The government commission 
been having arguments on the proposed Mis-issippi 
bridge, Several railways favor the bridge be- 
low the city and two wantit above the city, Steamboat 

men Co not wart it at al), unleee it made high enough 
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not te ol struct navigation. The commissioners are alli 
opposed to locating a bridge ahove the city. 

The Norfolk & Western R. R. Co. has let the con- 
tract for a batch of bridge work on the North Carolina 
extension to the American Bridge Co., of Roanoke, Va. 


Canals,—New York State —Contractors sre already at 
work lengthening Erie locks numbered 23, 24, 25 and 26, 
situated between Schenectady and Pattersonville. The 
water is being drawn off. 

Portage Lake.—A meeting of business men was held 
at Houghton, Mich,. Nov, 30, at which a committee was 
appointed to draft a memorial to Congress a<king that 
the Government take immediate steps to purchase and 
contro] the Portage Lake Ship Canal, as, owing to a lack 
of water at the entrances and in the canals and harbors 
of Lake Superior, loss of life and property has alréady 
been great, particularly during the present year. 


ELECTRICAL. 

Blectric Ticht,—Bethel, Me.~The village has voted 
to issue $69 for lichting. 

Middlebury, Vt.—Propositions have been made by 
the Thomeon-Houston and Weatern electric companies. 

Tpewich, Maas,—The Agawam Electric Co. has been 
ineorporated with a capital stock of $1°,4m, 

Mount Morrts, N. ¥.—The Cittzens’ Electric Light 
Co. hae heen organized. For particulars address Gro. 
W. Preps, Jr. 

Cobleakill, NW. Y.—The trustees have granted the fran- 
chise for lighting thé village with electric lights to an 
Albany comranv. 

Camden, N. J —The American Subway Electric Co., 
of Camden, N. J., has been incorporated, Capital atock, 
$000, F. A, Lee and F. W. Brown, of Philadelphia: 
F, B. Ester, of New York: R. RB. Ester, Jr.. of Ard- 
more, Pa.; and Winitam J. Corre. of Haddonfield. 

Jeraey City, N. J.—The Consumers’ Gas Co. has been 
reorganized, and will nut in an electric light plant. 

Wheeling, W. Va.—The electric light question is under 
discussion. and the Cauncil hasapnointed a anecial com- 
mittee of one member from each ward to act in conjunc- 
tion with the atanding Committee on Lights and the 
Board of Gas Tructees, in the matter of formulating 
some plan for the introduction of eleetric ght. 

Clay City, Ky.— The Kentucky Union f and Co. has 
awarded a contrect to the Rdison Electric Light Oo. fora 
plant of 1.090 lights capaeity. 

Savannah, Ga—A contract has been made with the 
Brush Electric Light Co. to furnieh the city 100 ex'ra arc 
lights of 609 standard c. p. for the year 1890, and 209 arc 
lighta of #9 standard ¢, n. for a period of four years from 
Jan. 1, 1891. at $18.000 per annum, which ia equivalent to 
$90 per lamp per annum. The tower lights are to he 
ahandoned, it ic ssid, for a better syetem,. as they have 
not proved satisfactorv, Suspended lights at the inter- 
secticn of streeta will take the place of the towers, 

Mansefield, 0.—The citv will ask the Tegislature for 
authority to isene honds in the eum of $15, to build an 
electric light plant to furnish light forthe streets and 
publte buildings. 

Rockport, Ind.—The Rockvort* Water Co, bas been 
grantei a franchise for an electric lieht plant. A plant 
of*5 lights capacity. No particular system has been 
decided unon as yet, but such a system will he chosen 
asiaadapted to hoth commercial an4 municipal lighting, 

Chicago, Til —The Metropolitan Electric Light Co, has 
been incorporated hy G. L. McKron. J, A. Meptco, and 
A. H, Krxeman. Capital stock, $300,000. 

Petersburg, Yl —The Electne Light & Power Co. has 
been incorporated by C. D. Wriacnt, J. G. SrRODTMANN, 
and T. W. McoNgery. Capital stock, $25,000, 

Olathe, Kan.—The Olathe Electric Light & Power Co, 
bas been incornorated by B. T. WHITMORE, WELLINGTON 
Ap4ms, and CHARLES SuitH. Capital stock, $26,0. 

Eagle Pass, Tex.—The Texas & Mexican Electric 
Light & Power Co. has been organized, Capital stock 
$10,000, 

San Francisco, Cal.—The San Francisco Electric 
Light & Power Co. has been incorporated: MARTIN 
Boreer, Rosert P. Hastines, WILLIAM MCMABSN, J. M. 
CuenowiTa, W. C. CLARK. H.G. Piatr and J. 8. Hum- 
BIRD. Capital stock, $1,000,000. 

Ingersoll, Ont.—At the last meeting of the Town 
Council, Col, R. B. HAmMiiton notified the corporation 
that the Heisler Electric Light Co, would not accede to 
the agreement made by him for lighting the town with 
their system, The Elestric Light Committee will go to 
St. Mary's and inspect the system in use there ina few 
days, and try to form a contract with another company. 


SEWERACE AND MUNICIPAL 


Wat°r Power.—At Winnipeg, Man., the aldermen’ 


have invited proposals for the construction of the As- 
sianiboine water-power works. The works are t6 be con- 
structed in accordance with the plans approvedl by the 
Governor-General in Council, the specifications -and de- 
tails to be prepared by the City Engineer. The city 
will require a reserve of power up to 1,900 H, P., in re- 
tura for which thetright to construct the works and the 
rem tinder of the power wil: be handed over to the con- 
tractor. 

Seworag:.— Framingham, Maes,—The Sewerage Cow, 
mittee has reported .that the system of sewage dispora 


devised by 8. C. HEALD, C. E., a copy of which is on filel 
at the office of the ‘B ston Water Board, has been com- 
p'eted, so far as is referred to in a letter from the Boston 
Water Board, signed by H. T. Rock WELt, then chairman 
of suid board, dated February 1888, all of which relates 
to the completion of so much of the system as provides 
for the irrigation fields, force main, pumping plant, and 
trubk sewer from Bridge St. to the pump, and the 
sewerage committee gives notice that the same is in use 
and operation, Already several of the business blocks 
have been connected with the town sewer, and numerous 
private applications have been made for the same privi 

lege. 

Trey, N. ¥.—City Engineer BAERMANN states that 
about one-third of the city has been surveyed for the 
new sewer-ey-tem, and transit lines have been run over 
the greater part of the city. The sewers running north 
and south are generally in had shape and the sewers 
running east and weet are in pretty fair condition, 

Alewandria, Va.~The COouncil will appoint a oom- 
mittee to investigate the question of establishing a 
sewerage system. 

Fort Payne, Ala.— An ordinance has been passed 
authorizing the issue of $530.00) of city bonds for 
sewerage. etc, 

Passaic, N. J ~— The contract forasewer discharging 
into the Passaic River has been awarded to Patrick 
Plunkett, of Hoboken, N. J. 

Oakland, Cal.—The trustees have heen in correspond- 
ence with Mr. RupoLen HerinG, C, F.. of New York, in 
regard to preparing plans for a sewerage system. 

Houston, Tex.—A main drain or drainage conduit is 
to be built in the Chartres St. drainage district. 


Street Work.— Mobile, Ala —A considerable amount 
of street paving is being undertaken. Brick is being 
generally used, 

Seattle, Wash.— The Front St, Cable Rv. Co. has 
decided to pave ite line with basalt blocks, The bitum- 
inous rock pavement is said not to have stood well under 
heavy traffic. 


Milwaukee. Wis.—The pumps at the flushing tunnel 
station have been idle during the last two weeks. The 
lake water was too muddy. and if pumped into the river 
it would not have been much of an improvement on the 
river weter. As soon as the lake water gets clearer, it is 
Engineer BENzEnBeRG's intention to start the engines 
again and to keep them running for a week or so until 
the cold becomes stationary. By Dec. 2, it is thouvht, 
the flushing tunnel works will be stopped for the entire 
winter. 


Gas Lighting.—The Elizabethtown (N.Y) Gas Light 
Co. has been awarded by the City Vouncil the contract of 
lighting the city for three years at $13.50 per lamp, The 
contract also gives the city the privilege of erecting over 
200 additional lamps. 


WATER-WORKS. 
NEW ENCLAND. 

Portland, Me.—The company has completed the re- 
pairs to the Cobbosseecontee dam. 

Andover, Mass.—We have received a report stating 
that the new works will be completed in June, 1890, 
Work was begun in October, The supplv Ils pumped from 
Hagegetts Pond toa reservoir of 1 250,900 galls, capacity, 
The duplex direct acting 1,7280-gall, pump was fur- 
nished by the Geo. F. Blake Mfg. Co.of Boston; pipe 
and specials, R. D. Wood & Co., of Philadelphia, Pa.; 
trenching and pipe laying, Chas. H. Eglee, of Flushing, 
N. Y.; valves and hydrants, Ludlow Valve Mfe. o., of 
Troy,N. Y. There are 20 m'les of mains. and 160 hy- 
drants. Estimated coat, $150,000; procured by 4 per cent. 
bonds. Engineer, Percy M. Brake. of Hyde Park’ 
Superintendent, Jons E. ©uirn ; Secretary Water Board, 
Fenix G. HAYNES. Population 6,590. 

Boston, Mass.—The following order has been intro- 
duced in the City Council by Councilman Rosonsky for 
future consideration : 


That the Roard of Fire Commissioners be directed to 
examine and report on the cost and expediency of es- 
tabiishing a system of pipes through the businese district 
to ht used in case of fire, the water to be taken from the 
harbor and delivered at hydrants under pressure from a 
pumping station on the water front. 


North Adams, Masa,--The new works will soon be 
connected with the old system, after which about half 
of the town's supply will be taken from Broad Bronk, in 
Williamstown. The main pipe is about 7 miles long. 
Work was begun on June 23. 

Springfield, Mass.—The report of the Water Commis- 


sioners on improvements to the water supply bas been 


accepted by the Finance Committee and the City 
Counei]. Orders have also been passed appropriaticg 
$10,000 for making such improvements as can be carried 
on this wintér, and authorizing the mayor to apply to 
the next Legislature for authority to exeoute the work as 
outline’ in the adopted plans. 

hb olliston, Masa.— Work will not be commenced until 
apring. 

Seuth Norwatk, Conn.—We have received the fol- 
lowing information from W. B, Riper, Engineer of the 
new works : 


city has v unanimonsly to extend the system 
to me Bast Norwalk. ote tineated cost of tap additional worn, 


$12,500. Work on the reseryoir for the South Norwalk 
works is progressing favorably. 
MIDDLE. 

Sidney, N. ¥.—The new works have been 
and satisfactorily tested. Engineer, W. B. 
South Norwalk, Conn. There are 
% hydrants. 

Green Istand, N, Y.—The company has completed the 
laying of the pipe across the basin to carry water trom 
the pumping station to the reservoirin West Troy. 

Rochester, N, ¥.—A supplemental report has been 
sent to the Chamber of Commerce by Consulting Engi 
neers J.T. FANNING and A, FTELEY, reply in to the re- 
view made of the original report by Chiet Engineer J 
NELSON TUBBS. 

Canujoharie, N. ¥.—Ws. J, ARKELL, Wu, Hatree, 
and RUDOLPH SPRAKER have purchased the plant of the 
Cold Spring Water Co,,and a large interest in the oid 
company, and consolidated them under the name of the 
Consolidated Canajubarie Water Cv. Cupital stock, 
$25,000, 

Albany, N. ¥.—A satisfactory test of the pipe line sys- 
tem connecting the "ew reservuirs basbeen made. The 
estimated cost is $10 000, 

Bordentown, N. J,—It is rerorted that the expert «m- 
ployed by the Board of Heulth to report upon means of 
dbtaining a pure water supply will also recommend fil- 
tering the Delawure River water. 

Jersey City, N. J—The Lehigh Valley Railroad Co, 
has renewed its proposition to supply the city with 
water. By the criginal proposition they off red to fur- 
nish water at $42 per 1.000.000 galls. The compeny new 
state that in view of ita Newark contract it cau afford to 
reduce its bid to $39. 

Philadelphia, Pa.—Members of the City Councii, 
officers,and others interested in a water supply company, 
have recently made an investiguting visit to Reading to 
inspect and negotiate for the purchase of, the property 
and franchise of the Schuyltkill Navigation Co. The plan 
is to purchase the canal for $7.100.000,or to Icase it at 
$325,000 per annum, and to use the c4nal as an open aque- 
duct to convey the water of the river te Philxdeiphia. 
As the demand increased the company would divert into 
the aqueduct a'l the tributaries of the river ulong its 
course. The party was in charge of General Superin- 
tedent I. A. SwEIGARD and E. F, Smita, Cuiet Engioeer 
of canals. 

Scranton, Pa,—The 1,200,00,000 gall, reservoir on Roar- 
ing Brook, at Dunnings, forming part of the storage sys- 
tem of the Scranton Gas & Water Co., was completed in 
November, and is now in use, Work was begun in 1887 
It isa combined structure of masonry and eirthen em- 
bank ment, and consists of a main dum and two wings, the 
total length being about 2,20 ft. Tne total estimated cost 
is $300,000, Engineer, E. SHERMAN GOULD. Coutractois, 
Burke Bros. 

Washington, D. C.—The work of laying the 48-in. 
mains over Rock Creek has been completed as fac as 
it can be done by the Phcenix Bridge Co,, and excavation 
will soon be commenced on M St. fur the pipes toward 
the M St, bridge,—— Permission has been gtarted to 
M»jor ERNst to lay new pipe for the spring in Franklin 
Square to supply the executive mansion with water 

Jamaica, N. Y.—A compromise has been effec ted be- 
tween the two compenies. settling the dispute of ngbt 
to certain territory, on which both claimed the right to 
lay mains and furnish water. 

Brooklyn, N. Y¥.— Commissioner of 
ADAMS has awarded contracts for the 
iuto eight sections, as follows: 

Section 1.—Cranford & Valentine. 
Section 2,— Edward Feel . ; 


Section 3.—John McNamee... 
Section 4,—John H. O* Rourke 


mpleted, 
Kaper, of 
5 miles of mains, and 


Public 
new work, 


Works 
divided 


$1, = 3.7 72 





Section 6.- John McNamee . 405 Gis 

Section 7.—Charies Heart .. ; B42.7-4.20 

Section 8.—Cranford & Valentine .. #2, 1&3 
Total 33 295, / Wy. 20 


|The address of all the successful bidders is Brooblyn, 
N.Y. An outline of the work included under each sec- 
tion was given in our issue of Nov. 23, p. 4. The con- 
tract for Section 5 bas not yet been awarded.— Ep, | 


SOUTHERN. 


Portamouth, Va.—It is reported that the company is 
to make arrangements to operate the engines by water 
power. 

Gordonsville, Va,--The new works are nearly com- 
pleted, Water is conveyed by gravity from springs to 
two reservoirs. 

Reidsvilie, N. C.—\t is reported that $10,009 of bonds 
will be issued for constructing works. Alsou that Mr, 
Burutncame, of Providence, R. L, is preparing esti- 
mates. ‘ 

Henderson, N. C.—J. H, BaipGcers Clerk, informs us 
that surveys are being made for locating a system of 
works. 

Cordele, Ga.—A majority vote of 97 has been cast in 
favor of establishing works. Estimated cost, $70,000. 
Steps toward construction wiil be taken at once, 

West Knozville, Tenn.—It is reported thar the com- 
pany is going ahead with its project, and is. seon to start 
an engineer on preliminary surveys. Also that West 
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Knoxville will make a contract with the new com. 
pany. 

Fayetteville, Tenn.—The Fayetteville Water-Workg 
Co. is reported to bave been incorporated by W, C. Mor- 
GAN, W. K. Bryson, J. F. HEALY, and others. 

Richmond & West Point Terminal,—The annual 
report of this company, operating 7,020 miles of railway 
and 500 milesof water lines comprising the Richmond 
& Danville System, the East Tennessee, Virginia & 
Georgia System, and the Central R, R. of Georgia Syste 
shows the following results from operations during the 
last fiscal year: 

Gross earnings ¥ isco wie oe $28,204,461 
OPSPOE SHPOMIEB. «0... cc cccs ccccsscccenccsee Seeaeene 


PORN 5 os 5560s; vce vase . $$ 9.836,807 
Fixed charges. .. . jo vatas dae 7,877,025 


_. $1,950,782 
All of the auxiliary roads showed a surplus except the 
Central Railroad of Georgia, which had a deficit of $144,- 
875 to meet fixed charges. 
Thomasville, Ga.—Additional mains are being jaid. 


Surplus over fixed charges ..... . ........ .. 


NORTH CENTRAL. 

Marion, O.— All attachments against the Scioto Water 
Co, have been released, and the prospects of the town 
having a system of worksera more encouraging, 

Jackson, Mich.—The water Commissioners have 
passed resolutions in favor of adopting meters and self- 
closing faucets, to stop the waste of water. Also to con- 
struct a new reservoir, and purchase a steam fire engine, 

Adrian, Mich.—The works have been accepted by 
the city. Anannual rental of $10,000 is paid for fire pro- 
tection. 

Romeo, Mich,—The town wants a system of works 
established, A citizens meeting was held on Dec, 12, to 
consider the matter 

Grand Rapids, Mich,—The Committee appointed to 
consider the proposition of the New York Contract Co., 
to purebase the works, and furnish the supply from 
Take Michigan, as well as that of M. R. Crow. offering to 
buy the city’s plant, or to sell the Hydraulic Co’s, plant 
to the city, bas reported in favor of retaining the present 
plant, and stated that it would prubably be good policy 
to buy the Hydraulic Co's. plant if it could be obtained at 
ite true value, A complete history of the works is 
given in this report. It was unanimously adopted. 

Jacksonville, Iil.—The artesian well being sunk to in- 
crease the city’s supply has reached a depth of 2,007 ft- 
The contract calisfor a well 2,500 ft. deep if necessary to 
obtain water. 

Belleville, Itt,—A suit has been commenced by the 
American Loan and Trust Co., of New York, against the 
City Water Co., and the unknown owners and holders of 
the second mortgage bonds of the company, to foreclose 
a mortgage on ali the property of the company, to se- 
cure the payment of $175,000 worth of bonds. Receiver, 
MADISON T. STOOKEY. 

Joliet, Ill.—It is reported that bids will soon be wanted 
tor cast iron pipe and specials, 


NORTHWESTERN. 

Boone, Ia.—The city has closed a contract with J. P. 
Miller & Co,, of Chicago, to continue work on the arte- 
sian well. It is now down 1,882 ft. The contract price is 
$4 per ft., to a depth of 2,000 ft., and $4.50 for each 
additional foot for 100 ft, 

Alexandria, Minn.—F, P, CLouGH informs us that 
the new works will be completed on Dec. 15. Water is 
furnished from 30 24-in. driven wells by direct pressure, 
There are 2 miles of mains and 20 bydrants, Contrac- 
tors, BE. T. Sykes & Co., of Minneapolis. Engineer, F, H, 
Topp, of St. Clond. Pipe and specials were furnished 
by the Shickle, Harrison & Howard Iron Co., of St. Louis. 
Cost $15,000, procured by 7 per cent. bonds. 

New Utm, Minn,—Lovuis SCHILLING informs us that 
the new works will be completed about Jan. 1, 1890, 
The contractors are Fairbanks, Morse & Co., of St. Paul, 
The supply is conveyed from a deep well to a reservoir, 
thence toa tower. Cost, $15,000, procured by bonds. 

Winona, Minn,—The following recommendation has 
been made by the Water Commissioners, and is now un- 
der consideration: 


That on all water connections, when the pipe leading 
from the city mains is 2 ins, or more in diameter, water 
meters be put ia and the water paid for at meter rates. 


Duluth, Minn.—The company has expended thé fol- 
lowing sums in improvements during the past year: 
Constructing new reservoir, .. . .... .... .. ... $84,000 
Purchasing 124% miles cast-iron pipe, . ....... -.. 9.000 
Laying se 5 cp . 105,000 

Total insti hidonbaces 

It is reported that the contemplated improvements for 
1890 will exceed those made during the past season, and 
will include the addition of a 5,000,000-gall. duplex pump- 
ing engine. WILLIAM Crare is the Superintendent. 


Leavenworth, Kan,— President L. T. Smrra has 
awarded the contract for paving the interior of the large 
settling reservoir, now under construction, to W. J. Gil- 
fellow. Flagstone from the Fort Scott quarry will be 
used for that purpose. The estimated cost is $15,000. 


Fort Wingate. N. M —It is reported thata system of 
works is being constructed, 


ENGINEERING NEWS 


Iroquois, 80, Dak,—Bids will be received unti] Jan. 1, 
1890, for siking a 6-in, artesian well, by W. H. Levy, Clerk, 
No bids will be accepted unless approved bonds are fur- 
nished, J, J.Swext is Chairman Board of Trustees, 

St. Paul, Minn.—Reports have been submitted to the 
City Council by Superintendent Overton, Secretary 
CAULFIELD, and Attorney Foisom. As interesting in 
these columns we extract from reports as published in 
the Pioneer Press as follows: 

Supt. OVERTON ‘has prepared plans for laying 19 miles 


of new mains in the high service, and about 3 miles in the 


td service, next year, at a total estimated cost of $144,- 
419.5). 


The question of adding to the water supply by artesian 
wells bas been considered by the board, and it has been 
decided to sink a well at the Vadnais station and an- 
other at the new Baldwin lake station and turn their 
flow into the conduits. If these experiments result in 
what is expected, a system of artesian wells, connecting 
with the works at different pointsin the area traversed, 
may be a thing of the immediate future. 


In Attorney FoLsom’s report on the future works, the 
past discussion on a new source of supply, etc., he states 
that if all available water is wisely stored from the pres- 
ent drainage area of 224 miles,that no new source of sup 
ply will be necessary; also that he has been unable to 
find a source that will supply the city with more water 
than the presentsystem. He does not consider the 
amount of water that could be obtained from Mille 
Lacs sufficient to warrant the expenditure of $8,553,600 
for constructing an 8% mile aqueduct, and developing 
this plan and also dismisses the St, Croix River plan as 
impracticable for a gravity system of works, In conclu- 
sion he makes the following statement : 

Another source of supply. if pumps are to be used, is 
the Mississippi River. Pumps can be placed 25 miles 
above St. Paul, and the water forced into our present 
system of lake storage, through pipes, a distance of 
about 7 miles, 

Argentine, Kan,—A satisfactory test of the suppiy 
wells has been made, The new works will soon be put 
in operation, 

Omaha, Neb.—Twenty-five acres of land, on which to 
construct a 100,000,000-gall, storage reservoir, has been 
purchased by the American Water-Works Co. for $40,_ 
000. The estimated cost of the work when completed is 
$1,000,000. The land is 340 ft. above the level of the 
river, and will afford a bydrant pressure in the city of 
120 lbs. per equare inch. Water will be supplied through 
a 48-in. pipe laid through Boulevard St. from Thirtieth 
St, Work will probably be commenced in the spring. 

Randotph, Neb.—The works have been completed 
Water is conveyed from tubular wells toa tank. Esti- 
mated cost, $5,000. Contractor, 8, W. Mosher. Clerk, 
E, F. BENNETT. 

Pawnee City, Neb.—The new works have been com- 
pleted, and put in operation, Water is pumped to a 
stand-pipe. 

Watertown, So. Dak.—S. A. Kean & Co., of 115 Broad- 
way. New York, are now offering $60,000 of 20-year 6 per 
cent, bonds for sale. 

Mandan, Dak.—Bonds for $10,000 will be issued for 
sinking an artesian well. 

Bozeman, Mont,—The new works were put in opera- 
tion Nov. 23. The contractors were R. B. C, Bement & 
Co,, of St. Paul, Minn. 


SOUTHWESTERN. 


Ballinger, Tex,—Works are projected. Address the 
City Clerk, 

Austin, Tex.—A plan has been projected to obtain a 
new water supply for the city by building a dam across 
the Colorado River. 

Bonham, Tex,—It is reported that a contract has becn 
closed for works to cost about $20,U00, 

Austin, Tex,—The city has been discussing the advisa- 
bility of constructing and owning its own works, instead 
of entering into a contract with the water company at 
the expiration of the present contract in 1892, One plan is 
to form an impounding reservoir by building a dam 
across the Colorado River, JOHN MCDONALD, Mayor, is 
interested in the matter. 

Petersburg, Col.—The town is to be supplied from 
South Denver. 

Denver, Col,—Articles of incorporation have been 
filed by.the Lookout Water Supply Co. The company's 
plan is to take water from Chicago and Beaver Jakes, and 
Beaver and Soda creeks. Water is to be supplied tu 
Golden and Lookout fountain Resort, .Capital stock 
$10,000. The directors are: _ A, C, Fisk, BIDDLE REEVFs 


c. C, WeLsH, ISHAN B. PortTER, R. W. Woopsury, H, (: 


STuaRtTand E. F. HanwLeck .—Bids were received on: 
Dec. 9 by the Citizens Water Co., for laying 14 miles of 30 
in. pipe.——The Beaver Brook Water Co. bave nearly 
completed their pipe laying to supply citizens on the 
Boulevard, and Villa Park, with water. 


PACIFIC. 


Seattle, Wash,— The two surveying parties now lay- 
ing out the route for taking the city’s supply from Rock 
Creek will complete their work about Dec. 20. Plans and 
specifications will then be prepared by BrENEZETTE WIL- 
LIAMS, Consulting Engineer, of Chivago, Ii). 

Seattle, Wash.—(Queen Anne, a siburb.)—We have rep 
ceived the following information from E. Bryan: 


December 14, 18x89 


The Union Water Co. has contracts under way for , 
system of works to cest $140,000, They are to be com. 
pleted by March 1, 1890, Water will be pumped trom 
jake Union. resident, D. T. Demy; Secretary and 
Treasurer, E. BRYAN. Engineer, THOMAS Gowan. 


Jorvallis, Ore.—Dr, G. R. FARRA has purchased suf. 
cient stock to give him a seven-eighths interest in th: 
company. 

Portland, Ore.—Bids will be received until Dec. 31, fu, 
$50,000 of 30 year 5 percent. bonds, by FRANK T. Donegy 
Clerk of the Water Committee. 

Oakland, Cal.—It is reported that the Contra Cost, 
Water Co, will increase its capital stock from $3,000,000 to 
$6,000,000, for the purpose of extending and iwproving 
its plant. 

San Bernardino, Cal,—Bids are wanted for construct 
ing a system of works by the Water-Works Trustees, The 
specitications cali for-a continuous flow of 60 ins. of 
water, to be conveyed through iron or steel pipes to a 
4,000,000-gall. reservoir, to be constructed at an elevation 
of pot less than 200 ft, above the intersection of Third 
and E,. Sts 

Salt Lake City, Utah.—At the annual meeting of the 
stockholders of the El Dorado Land & Water -Co., the 
following officers were elected; CHARLES 8. WILKES, 
President; E. D. R, THomeson, Vice-President; W. A, 
PARKHURST, Secretary and Treasurer, 


CANADA. 


Ste, Cuneyonde, P, Q.—The* City Council has pur 
chased the water-works complete from Mr. BERGER for 
$400,000, 

ARTESIAN WELLS. 


Austin, Tex.—The well being sunk in the capito! 
grounds bas reached a depth of 500 ft. 

Mandan, Dak.—The town has voted to issue $10,000 ut 
bonds for sinking a well. 

Vilas, Dak.—A weil is to be sunk 

Brunswick, Ga,—A well is being sunk, 


IRRIGATION, 


Grand Junction, Cot.—A pian for constructing the 
Higbline Canal is being formulated in Denver from 
statistics gathered in the recent survey made by Engi- 
neer KENDRICK. It is estimated that 90,000 acres of land 
will be reclaimed in Mesa County by this canal, 

Santa Fé, N. M.—Work has been begun on the canal 
to be constructed through the Messilla Valley, at the 
Rio Grande River, above Fort Selden, It is to be 35 
mailes long, and extend to the Texas line, near El Paso. 
Right of way, with privilege of extending the canal 
through the Military Reservation, has been secured from 
the Government. The promotors of the project are: 
W. H. H. LLEWELLYN, F, W. Smits, H. F. GRIeRSON and 
others, of Las Cruces. Advices from San Juan County, 
New Mexico, state that the irrigating canal of The San 
Juan South Side Co,’s canal is nearly completed, It is 2u 
miles long, and was built with private capital furnished 
by residents of Southern Colorado and Northwestern 
New Mexivo, 

San Diego, Cal,— The Spring Vailey Irrigation Dis- 
trict has been organized. The district embraces 22,000 
acres, 

Helena, Mont.—The Yakima Canal & Land Co. has 
been incorporated by WALTER N, GRANGER, ALBERT 
KLELNSCHMIDT, aud JOHN D. MCEstyRE. The capital 
18 $1,000,000, 

Washington, D, C.—A bill has been introduced by 
tepator Moopy directing the Secretary of the Interior 
to cause the necessary surveys to be ywade and artesian 
wells sunk to develop the artesian basin underlying 
the State of Suuth Dakota, witha viewto using of 
the water for irrigation. An appropriation of $15v,000 is 
usked for. 

San Diego, Cal,—The People’s Sweetwater Irrigation 
Co. bas been incorporated. The directors are: F. A. 
Knox, F, E. BELDEN, Epbwin A, WELLS, NAT KENNEDY‘ 
und M. 8. Bascock. The capital stock is placed at 
5,000,000, 

East St. Lowis, Mo.—At the annual meeting ot the 
shareholders of the Taos Valiey Irrigating Co., operat- 
ing in New Mexivo the toilowing officers were elected 
Geo. Mincn, President; C, S. Irrngr, Vice-President ; 
J.M. Pirer, Secretary; F. 8, Van ARNAM, Treasurer; 
G. E.Luiort, Attorney, 

Gothenburg, Neb.—The dams for tie canal reservoir: 
are neatly completed, Work onthe canal is progressing 
rapidly. 

St. Paul, Minn,—Bids were received by the Lincoln 
County Ditch Reservoir & Tand Co., on Dee, 5, for the 
construction of a ditch and dum to be completed by 
April 1, 1890, C, J, BERGUNTHAL, Secretary. 

Fort Collins, Colt,— The Larimer & Weld Caval Co 
have had a corps of engineers looking fora feasible line 
tor a ditch to ‘'e taken out for the purpose of filling 
their reservoirs, which are to be established in this vicini- 
ty. Negotiations are still pending for the purchase of 
the Jacksov ditch, which will be used for alike purpose. 

New York, N. Y.—An exhaustivg paper was read be- 
fore the membeps of the Chamber of Commerce on 
Dec. 5. by Major 1, W. Power, outlining plans, and of- 
tering suggestions for irrigating arid lands. 





